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i 

^^^/^^^-if-iv (dpp-iv) mmnt^x^w^wm^ 

—MzmirZ> 0 Hfc^^^/w*:/^— - if-iv (dpp-iv) mmnt txf^^ 
HABEAS 

DPP-ivfi, ftrtiu£f&lc#£1-3i?y y^PfT- IK N^^v^:/^ 
gcor^y^^n y yt-fe^^f Klc#t3l < fits r kfrh, zfuy;v=c 

^y^zff-?— if i:%p?^-cvNSo Dpp-iv«rt^^#^rt^^> ftigmm 

T t 1 -i y ? y ^ff- K (PP) *3 J; t>*~ ^ - d ^7°^- K Y (NPY) ^ left* £ th £ 

K (vip) , #>vu ^m^zfj- K— l (glp-i) „ — y y 

b o t° y y "V^- K (GIP) £J J; &M*A>*e ^frmiBMm^ (GRF) $ n 

a^vw^^^/vip^T 5: y— N ^Lt^^-fy^r 5: p— fc£#<©£3igi4 

Ka*DFP-IVtf>£K t ft «9 > jgtt^b/^Stt^b-^ftWteii* ^©J»«Sr 5 5 
i ir^^q^^LXV^^ (J. Langner and S. AnsorgefiS "Cellular Peptidases in I 
mmune Functions and Disease2" , Advances in Experimental Medicine and Biol 
ogy Vol. 477) „ 

DPP-IVfi, GLP-l©N*«S*>e>2r$/B6(His-Ala)Sr§J»fi-S„ mWf^tlfH^Zf 

1> t LT-ftUBi'S- btfteabfoX^Z (L.B.Knudsenfe, European Journal o 
f Pharmacology, Vol.318, p429-435, 1996) „ ^.(DDVP-IVK &%GLP-l<Dtfn.*P\Zte 
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2 

SL6LP-l»^3&S±#-t- 5 (T.J. Kief ferfe, Endocrinology, Vol.136, p3585-3596, 1 
995)„ GU^lH^©«R|Cj;oTJIi»a*fe^»S*t5^^KT?*0, 
xj&WkofflMMi'xy ^»fcSH-«^S3teflEJtH : jFt?*«o GLP-iteP 

my&frte¥\z.YEm-fz>^b&%ibnT\<^z> a l^ot, ifc.^GLP-i^o±# 
io ^.tt), ifn.*s#[^#Lfc-i'>'^y ^m<oi&m, mmmm^m. -t&mfox&v 

ism??! p ismt'&mmm) Kmw^pp-mmm(Dm^mn^tix^ 

<5 (R. A. Peder son h , Diabetes Vol.47, pl253-1258, 1998) 0 

15 <DD?p-immmi>meT £ *it*5 19 x m^i-tmm^mm 02/02560^ 

f^fcSr £3«^£*lTV^ 0 SRt&HftO 2/0 6 8 4 2 Of/^7Vy b 
*3«tt^fflBR^M|gO 3/00 4 4 9 6^>7Vy bT*«. fcT^P ^^SSI^^W"^ 

s^rf-^^^^Dpp-ivRa^ijt LT^-cfcsr t^#^^nrv^ 0 BB^ 

20 ^HIO 3/024 9 6 5f^y7l/5' bf!^ 2 -7^y n->^>vUT 5 / 
. 2i£^ip^1^>'^>1^#^# 5 DPP-IV[&#£iJ £ b"CW^J"Cfe ; 5 ^. <b /5 s #cf cSti/TV^S 
. ffl^ffl^O 2/0 2 4 6 9 8t^y7I/y b^te, ^iT^^iJMto&STfc;** 

25 

30 »WoK7y^ *fc^nbom^±fF^$n^^ («T&Kto£C.#3&E 
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[1] t£ (I) 



a 1 tA 2 NKDmmxszxfitm^ ~mm& (a 1 =a 2 ) *fc«m^ (a 1 

—A 2 ) &&u 

A 1 i: A 2 f^»±M)5\ (A 1 =A 2 ) ©i^ A 1 ft, & 

mmT-^fc^C (R 2 ) T'f^^SllrtU 2»o N A 2 (R 4 ) X*m 

A 1 £ A 2 (a 1 —A 2 ) <£>*g\ A 1 W\ C ( 

R 2 ) (R 3 ) -C^$tt«S«r*U A 2 tt % 5£C (R 4 ) (R 5 ) 

a 1 tA 2 <d mwk$$ x ~m%s& (a 1 =a 2 ) a 1 a* 

, 5£C (R 2 ) T?*>5#-g\ R 1 iR 2 rt^ot, Ptt5l»*3it; 
^iH^i*}^ «&£;ft/rt><fcVN4~7j*Sft&^j£UC 1 fe«fc< ; 

t^v^S, It^tlTt J^T/W^/t^ fi&$;ixTt>,fcVV7Vl'3r=/l'g > fi& 




A 
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4 

i 

tiXi>^TV — ;V7$~;vm, I^$tiT% X^Ty;^;um, g&£ 

g&£*LTl>^7Vl^drv^ gm$tLTtic^:V^T/^^^iX7j/^^/^S, 

g&£*vct> £v>r v—^m, m.^fhxh^rv—^^^^^m, g 
m$ttxt>J:v^r7/^/i-s, gi^$tbTt>«tv^n-i'/^ gm^ax-ctxJ^r 
y— /u-^^aEs g^$nxt>j;v^y— /^^-s, gj&^ti/T^ .tv^T y — 

^ o t y — ;v^^m^tz.\'xm.^ fox i> x^T/^/^/^^/ym^m u ; 

*vrt> £V^T/Wr/vS, g&£*vCt> £v^;? p7;^/H, g^^T t> «£V^ 

t>J;VNT^yS> gm£;ft-Ct>J^Ty-/i^ gm^tvTt>cJ:VNTy-7^^^ 
jj,vi$=.;vm, gm£HTt> J^Ty^/i^ gm^T^^Tn^/vg, g 

^titt ct^r y-/M-=3f-^ g&£;h/Tt>«j^Ty-^;«, gm^x 

£ V^t' n T y — /V-T /l^/l^ g&£ frbT t> £ V p7U —A'* 
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g^fri/r^ J^T!J— /I'Ss B^^ttTt J;v^t*^wS. B&Sft/rfc 

-Yte, TfBfc^-fN ^ (A) N 5* (B) , 5£ (C) *fctt5fc (D) ©Vv^fttf* 
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(^^ N m3*5j:t;m4lt ^rtl^WteUT, O^fcfilSr^U R 9 ^> 



J^T/P^^/i^^/i^ t> U< {•±R^^ti/Tt> iV^^/W^^-f /i^SSr^i - ^ 




(C) 
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[2] s£ (i i) 



5 A 3 tt> ^fJjfC^fcte^C (R 2 ) T't^tlSMiU R 1 . R 2 

N r 4 N r 6 *5j;tnrte, m m I2«^i^a-efe5„ ) t$$ti5> ci] 12 

[3] R 6 ^ T1B^-?\ ^ (E) , ^ (F) , ^ (G) 3cfcte5£; (H) 

5, Ci] ~ [2] (D\,^i?M^mm<D4k&mi>^<te^<D7u h*y iyf, *fcf* 

10 ^tib(Dm^±¥?m£tiz>m., 



20 1 3 ^-fi^oTC! _ 3 T^^V^^rv-g&^U 





(5£3\ Zft N g£fft]JiHK (O) p^fc^NCR 1 9 ) 5r^U 
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„ W/ls* T/l^^/^Sx />a7/V^i> ^^aT^I, T/^=' ;3 rv / S*^ 



[4] R 6 (E) t>L<f« (H) -CM. C3] |B«©^4*t>b<tt*0 

[5] R B ^ (E) R 1 3 tiK lO*fcfi2o#^U. #*$&ScLt\ 

[6] R 6 J05TfE5£ (J) T^fc^s [1] ~ C2] <D\^M*\Z-ffi®<Dib&%>*>l, 



7;W=^VI^U R 2 1 ^JDK^fctt^y*^*:*-^. ) 
[7] Y^sS (a) tU<H: (B) -O&S, [1] ~ [6] OV^TH/W3i!B«^<fb 

[8] YtfS5£ (A) ffeS. [1] ~ [6] <DV^Ttt^^|B^'fb^ 1 bL<fi-e 
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fc£> [1] ~ [8] (D^-FtiMz.'BMWk'&WBh b< K7^^ 
[10] R^TkitM^ V7/l> tt&£;ftTt> J^T/i^/t^ B^^^fCt 

[i] ~ [8] (D^-m^Ktm(Dit^-mh^< \tt<D~fu K7y^, *fc 

7U-/H> It^tiT%iV^fn7 U-/V7^;H, B&£*vCt><fcV^^ 
1] ~ [10] OV^n^^lB^O'fb^^b<(«co^a K7y^ ^fcte^H 

[12] R 4 ^7K^M^fc^igm$^^T^c};v^r/^^^/^*T*fc^, [1] ~ [1 
0] (D\^M^KUWu(Dit^mh\,<^ ; t(D^n Yvyfs ^TM^h(Dm^± 
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[13] R 4 ^ s 5£ : -c (R 22 ) (R 23 ) -A 4 -R 24 R 22 feJ:t>*R 23 

, a 4 «, ^&ra\ ^^•^^fcft^i/^tr^u R 24 a. fcmm^ ^r/m 

Mm^nT^ <tV^T/^/^;^=/WS^i- 0 ) T»fc5s [1] ~ [10] ©V* 
15 [14] R^TK^JW^ ^*^ftl^b3©«|fe$ttTVNTt>«tV^/W^ 

T t> <t V > T A- = =*r v-# /V- Jj*=/l^ s g^ c^tl/T^ .fcV^T V — A^fe <£ tJ«ft $ fhX 

■k^TD—sv**x/mfrhmnttZ>. [i] ~ [13] <D\^fhfr\z. ! %dM<o\k<& 

[15] RH^kmB.^ ;*7Vl^fcte:£ : -R a-Rb-Rct'*$^Sf 
[1] ~ [13] OV^tb^^|Bmo{t:-a'^i 1 bL<^(D7 p n K?y^> ^ 

25 Ra«7/^Vyi^ 

r c «g^$tt-ct> x^r/u^/um, m&znx^^xiy^^T/uziici/m, 

ttTt> £v^y-/i^ lt$tn: i bJ:v^Tn7PwH N m&ZftXh 
30 [16] [1] ~ [1 5] <D\^M^mm<Dik-&m-k U< te^e^n K7 7^ 
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i 

[17] [1] ~ [15] <D\,^-ftlfr^mWWit-&mhV< (^<^)/n K9s^ 

[is] [i] ~ [i 5] (D^-r^^mm<oit^m-h^<n^:(D^ti 

[19] *J"<7*f- i?/^^y—1i-lvm.mMmm(Dfz.&><D, [ 1 ] ~ [15] 

[20] «s^*im!«ESio»i3g©fc«)©, [i] ~ [is] <D\,^~rfrfr\cmm<D4k 
[21] ^sr^si-f «JS#^ N [ i ] ~ [ i 5 ] <D\,^irtifrK i mM<Dii:<&m 

o 

/vWa^tf b*K AffofcteW:. fllfctfx *^/K a^/K 7*n^;K ^y^ntf 
/K ^y^f/K sec-^/K tert-^fvK -O^/K ^V^f^ 

^^-^<^^/K 1 —^^-/u-fn tVK ^^V/K W y^^v'/K 1, 1— 
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Wktu ^fctttertu 0tfxJi, tf'A's ^?vk ^otvK ^y^ntVK 
\T)V*~)V^\ turn ^i^rf^**2^e>6©T^=/^£^^f btt 

r^nT/l^/V* fcUTtts IS tfi^t 3 1 O © n T^^r/H^ 
flHjfctffc*^ JMfcj&M^ #iJxJ2> ^oyot/K ^^p^K Sx^n^^ 

e>*K iiii y t^^m^m? e> 

y/K ^-ryy/K y^-y-yy/K I'^yy/w t°^y y/K trys^K tr 
t'D^^K t°y^^/K wy^yy/K fyryy/K by 
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1 3 

t^=;k Th7^/y;K -f v k y /k 5 [i, 2-a] t° y ^^79 
^/k ^^x-r^^yy/K ^y^f-y/K vvvu/k 3^yy/K j^y-su 
/k t7fyi?;K y / y /^fd^ y y y y /nss«s^rf e>*ts. 0* u 

uTV — /t'Sj ©— ^ OTP — yv^FP^ £ IXft, Bu!B©^r n 

rr y — A'^-#^^*=/i^Kj t tttt % ^ifc 7 1 1 ©r y — /i^^v- 
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So 

Si,? nTJV^r;V^^\ k UTf^ $J;tfc£Mi{tifc 3 1 OO^om 

rr y -^^vsj 4: una, mz.t£. i%mm6frb 1 o or y -^t^vs 

rffetu JWfcttfctt, m*.t£s *7Af'*'^ =.?-a&*s zfu\?>v?-*^ 

\£;V*f-i!r, -f^ASf-*^ aec-^f-A^-^ tert-^^/i^^ -^/^ASf-lritftXi. 

fc^ JMfctfj^tes t 1 ?^*^ ^^"/^^s 7"nWt 



WO 2005/021550 



PCT/JP2004/012617 



1 5 

^/umm&mf #jxfi, *^vw*/w}wk ^^jv-^^v 

7^=/u^fc«^ix/^/^n^^tf b^6 0 £?£L<fi, #lxfis 
1 4 ©7;v^;vx/^=;Hf ^^(f ^tK ^Wfctt, 0iJxJi. y^vw*^ 

rr y — /u^mi t lt^, #jxji N mmm 6^io©7u 

mfbti. Mtfcmzfe, 0tjx.fi. y^/i^M-, i -^^/t-^^fcfi 2-^:7 

TT V j ^/umi t LTfi, 0ijx.fi. IMmWc. 6^bl0©7!) 

/v;7^=/i^^tf^f bfr. JMfclftf'fi. 0!jxfi. 7x^;^7^^/K 
y^-jv^tvy j ~;vtitz.\-t 2 -^ry^-fv^;vy j =^/^m^mfhfi^>o 

rr y — i: uxfi. 0ijxfi. a»e> io©7!) 

*^A^E4ff*saprf fefu *##Jf-fi. 0iJxfi. ^-/wvwtfwK hvvK l- 

r#^3JMS5Bi^nS3Ej t LTte. 0!lxJi. I»lrl^b2ttU SEf- 

^w^tt N 01jx.fi. tfn y >>~/k -f 5; yy y v?~/k t°^y ^~/k ^/^ 

/k ^•y-y y ^~/k f7/y^/K -Y^^yy^/K ^y^f^^/y^ 
=/k e?^y^ 5*vy t^yt^tyy^K mytwu 

rsm^TtiJ^TVi^/i^J f£*m 5g}M£: Ltii, Mx.fi (l) /M3^ 
^M^s (2) fcmm, (3) i/7/S, (4) tf/H^v*. (5) f^^HT 
t ) iV^v'^o7^^ (6) »4ft$*tTt>J;v^ y— (7) g$k£*l/T 
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1 6 

feiV^fo7!J^Ss (8) g^£*VCt><fcV^Tn-f/v£ N (9) «ife&*LT 
tiV^fnT!)^^/^ (10) g^^^bT^iVNTP— >VT ^ 
/U7$^/um, (l l) f^Httiv^fnTywVT?/^/^;^ (l 

2) sm$ti,T%j:v^r y-/^^r^s> (13) m^fixh^rv-^^ 

TftxvV^ (1 4) gm^H-C^^V^r^/V-^r/^^^^/^ (15) E^^^b 
Tt> J^T/^^^ (1 6) g^frT^ <fcv>v-^ or^^r^t^vS^ (l 
7) gm£*vct> j:v^T^3=3rV^/^#^^S s (18) g$&£*i/Tt><fcv^T!J — 
^=¥^7^^^ (i 9) Bm^^-r^^v^r^/s. (2 0) f^tlt 
fciv^/w^^vi^ (21) T;v^;^^i, (2 2) gm^tbT^i 

vM^^g, (2 3) gm£frb-c%<tv^^/^ (2 4) em*tv-ct>j;v^T 

/^/V^/P^/kSs (2 5) v/^n7/l'= ! f-;l't^V*;^=^is (2 6) g3& 
^frt-tk.fcl^n./^/l^ (2 7) g^£*VCt> <fcW y^r/ n^^Ss (28 
) 7b7tKn77=^^/^^ *fcte (2 9) ff7tKn77^ 

^rT-_hlB (1) ~ (2 9) \z-D^XUmir^ 0 

_b|B (5) rg^^tictV^^nT/w^Kj ^fcttSltli UTte, $J 
_L1B (6) rg&$frLT 1 b < i^T];-/i'Sj ^fcttSS&Si: LTte N ^Jfi© r 

o 

_hiB (7) rg&^xt iv^fcr y— /i^j 3 g$:K £ LTte, #j 

(a) 7KmS, 

(b) ^ny^Jg^ 

(c) T/l^/^> 

(^/NDy^^^fefiT/l-^^r^S-egm^^T/^/^ ($1*:^ 

9vK S^/l^P ^ ^VK MJ 7^^^^ 2, 2— S^/l^P^^vK 2 

, 2, 2-MJ7/l'tn3:f;K /V7;l^tnxf/K 2— 1— (7/^ 

1- (S^/U:*-* j*?7U) -2, 2.-V7;vJrv^;v^ * 
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h^r^ 2, 2, 2- MJ J^S^ 7;Vtn^ 2-7/^ 

D — 1 — (^/l^n^^vVO ^h*ris, 1- (-S^A^n ^ ^vU) -2, 2-^7 

(i) 7VV=« =3rv-^7/^Ji?^ 
(k) T y — 

±ia do) rg^ £ tux t J; v >r v —a-t a^-^j *t 5 g^s 

£LTte> nfiia (6) <^ rgm^n-c^ ctv^ry— KissttsgjfcSi: uxi 

-hlB(ll) rift SJit t ± V^f n 7 !J ^-^7 5 ./ l£*3#5 
gmSirbT}*. BtrfB (7) © rg$fe$ttT^J:V^xnTy-^Sj m*5rt«g 

JlIB (12) m^fixh^rv—^^^i (is) rg^n 
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Xh£^TV— ;v*;vifr~>vm\ fc*3tt5g|&g£ Ltf±> huIB (6) <D rg$&£ 
±IS (14) rK^$HT^«tV^^/^^^^^;vSj 077/^/«i 

re^^vcti iv^T^/^/^/^^/^Sj of tii ttfts ftris (6) <£> 
±ia (is) m&isfrx-b&^T/i'=i*^mi K^n^m^tvxn, m*. 

(a) 7K^S. 

(b) #/V/i^>S> 

(c) T/l^/l^ 

(f) ^^^7/1^^=/^^ 

(g) TJU^^mxm^fitzT 5/1^ 

(h) r /u^^KT?iitfe § ttfc # -r 

2-^dp7x^;K 3-^nn7x=;K 4-^pp7i-/K 2— * Y^r*/? 
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3-i^V7x=;K 4 fdrV7j:-;K 2 — W y^a#^7x^/K 3 

(n) 1, 3-^yi/y-4-f;K 

(o) 5-^y-2-rf7t Kn7 7^K 
(p) 1, Ka-3 -t^y- 1 — 

(q)Tf7t KP77=/K 

(r) -^SfifrFP-^ n 

b=¥v\ 2, 2, 2- 7/Wtnx b3^> s*— y/V^rnau b^V, 2— ^Aot" 
n-l- {y/vOrvt^jv) ^h^v- N i- (v^/i^ap^M -2, 2-v > :7 
/l^-n;cb#v\ b^v'^ b=^v\ x.Y^i/* b=^v\ * b^^b=*v\ ^b 
^v^b^rV, ;* b^V^a^^^fcf^ b^^n^^r^^^f £>3t5o ) 

-7^ta^p7ot>, 2-p< b^v-v^n^nfcVK 2-7;i/ta^o7 

„ ) , 

* fc « (v) o ? ^wt-m^m-f btiZo 

±12 (16) rgm$HTt> iV^^nT/l^/l^^gj *3<fct>* (17) l"g 
ffe$ftTt>J^T/l'=^V;&A'#~/i'2£j ©Sg|g£bTWu itufE (15) <D l"@ 

o 

(a) T/l^A-^ 
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(b) Ts^^X A-tfwl^ 

(c) 7d^;H, 

(d) TjV*cjiV7*)Vi£~ /um^ 

(e) T ]) — ;V^fr-fo=.;V^ 

sum, T^^mmftmfbtiZo ) . 

( g ) r )V n ^ V* ^/^ 5vV ^ «\ 1 % tz. a 2 o <D T 

* fc (h) T 7 >u*>vwm &mtf 6> ft 5 o 
±IB (2 0) rgtfe$ftTt>J:v^w^E^f/V'2£j Jc3s»t*ilJfta6i: ttlt 0>J 

l?«m$HTv^T 1 bJ;v\ ) x if^yv 5 ^ t-;*-*^* y ^ ^^-^e- 

±JE (2 2) rtt«$^Tt>«kVMf=/uSj roltst t-cti, $IxJ^ 

1E& $ Hfc ^-/i^tf) JMW £ bT t± s 0ij xfcf 1 - y n fcf 1/ ^ 2 - y 1 
-•/PtVy*fc}i2-^nn - l -yntrv^^rf fettle 
_LfB (2 3) rg&£frL-Ct><kV^^~^gj ©BifeSi: UTtt, 0iJx.fi> 
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2 1 

\f;v- 1 -^y i?ym&mfhti% a 

(b)7;i'3^v'S, 

(d) 7^=> ^■^/M^/l'S 

-LIB (2 6) Bift$*tTt iv^D/^/uSSsJ:^ (2 7) e&£*i-Cfc£W 

(1) tK^S^ 

(2) ^n^ygf, 

(3) T/l^/l^ 

(4) ^o^>'JDR : F'*fcttr/i'=^-V3£-t»ttlfe§tbfcr/^/V'S (Mx.ii> 

n ^/K i?7A'*r u t< ^vK h y n ^/K 2 , 2 - i^/l^t" n o^/K 

2, 2, 2-MJ7;l/tnxf-/K 2 — 1 — (7 

/l^P^^/l^) ^fvK 1— (i^/l^n^^vlO —2, 2 — i^^/^n^^/K 

(5) 7;V3^r^S, 

(6) ^n^vM^-^fc^T/l/^^v'S-cg^^tbfcT^a^^S (0U*lJ;£, 
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2 2 

^-n^bdrv-, *?7)Vi£xi* V^cis, MJ7;U^d^ 2, 2-^7/^n 

^b^r^ 2, 2, 2- hU f^r^/ N s**- 7;Utnx b^v^ N 2— 7yV 

^-n-l- {yjvarn^^;v) 1- (i^y/i^n y ^vu) -2, 2-i? 

) s 

(7) J^TO(aa), (bb)^fc{4(cc)T'«m$tbTt> c^/l^^fcteT a ^ 
S: 

(aa) ^o^ ^m-?"* fc /l^ ^ ->£-t?fi4fe £ % £ V >7 /l" 3r V£ ($1 X. fi 

sec-T^h^rv'. tert-y^^y, 7/M-ny h=¥^> v ! 7/l/tP> MJ 
:7/M-py h*ci/, 2, 2-^7/Vtnx h^r^ 2, 2, 2-fP7A'tnxf 
^7^*nxh^ 2— y/U^-u— 1— (TVK^ny ^vl') rcb^>\ 
1- (i?7/U3-u*^-/ls) -2, 2-i?7>V3rX2 3C h*r^s * b^f-SO* b=^V> ^ 
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(bW^ny^M^-eBtfe^tb-c^-tv^/v^s (0!l£fc£> y^/K y 
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tP^f/V) -2, 2 - i?7;^oxf-;Witf P>^5„ ) > 

(cc)/NP^yi^ 

(8) v'T/S. 

(9) %JVtf*ri/m^ 

(10) T/W =* ^ V * /Wtf? — ^Is 

(11) T/i^/vg^e^^T^iv^/w-^t-f/i^ (^x.^ fc/w^-f/K 

(12) T/^^/^^^x/l/g, 

(13) 7*-;V**^iJS#{f5)*l5. 
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«fcV^7VX3vxSj (Dgm^tbTO (5) rg^frTk .fcV^iX^ pT;X=¥/x£j 

(1) tK^Ss 

(2) ^p^ygf, 

(3) T;X;3f-/Xg N 

(4) ^P^IgV^s T/l^^^VS^^fiV^ aT/l-=3r/l-£-egm$^fcT/V^r/^ 
£ (Mxitf. v^/X^P^fVX, MJ:7/t^cM9VK 2, 2- 
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^b=¥iX^ b=¥^ ^ h^xh^X ^ b^-X^ b=^>\ ^ b ^fv'T'a Ti^X^ 
fc^b^^P^^iX^^f ^n5 0 ) , 

(bb)^ u^f^m^-xm^thxh^r/u^m w%.&> *^vk ^^/k 

p tVK /fV7o IT^K 7/x^-p ^vx n iX^/x^-p ^/X N b D ^yx^" 
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(11) c^aT^i/y^^S, 
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^\ r^/^m^tatr^^>mm^mf fens, ) > 
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(17) ^y/v^-upt.^u^-J^-^-iy s 

(is) ^u^^m^-^m^tix-hx^T^^m mz.tz. 
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(2 1) 7^^*^^*^^S (ii^ ^A-*/^-/!^^^ 

(2 2) y ymm*X*WM£ft<Xh£\<^? B7/^/H (09*.f£s ^a^ot 
/K p^^/K P^^^/K 2 - p:/p 2 -7/^p 

^ p :/^/K 3 - 7 p is? p ^v'^ p ^^/K T ^ ^/l^ & / 
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^7^-^fc^i/^P^^^/^^^^^f btt6o ) v 

(23) T/Ulc/U^j-m. 

(24) T)V^r)V7,;vy 4 
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R xrTNR x r^R T R T^NR X 

(T9) (T10) (T11) 

f^i_ R T R fV^ NR X R f\^ O 
R X N V > R^^ 

(T12) (T13) (T14) 

R f\^NR x R f^S 
R^^ 

(T15) (T16) 

/w^-f/Vg (gmSirUTH. mZ-ttT- bftZo ) tt<(i& 
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^emsirbTf^ mm m^nxhx\^T/^^mi oitstut 
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n^/vO -2, 2-^/v^-n^ h^tftiptf b^xSo ) 

(cc)^^^Vm^■-e«^^$nTt>J;V^r/^^/^S (0!!x.fc£> ~7 
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/K ^ta^f;K.M)7;^o^f/K 2, 2-v ? y/M" 

pxf/K 2, 2, 2— h V 7/V^-ncc^-/K 7;I/^nx^;K 2— 
-1- (^/l^n^/V) ^fvt^fcfil- (^7/^0^^) -2, 2-^:7 

(dd) C i-sT/^uy^^l 

(4) T^^^/^=7kS. 

( 5 ) v-^ 7 c 7 

(6) gm^tbTt>J:V^7y-/^/^^/vS (ffiftSi: U-CW: N fllfcfi. />ny 

(7) TJV3c;V%;vi$=.;V^ 

(8) 7/W3^r^y7/^^WS> 

T\ 7/l/df/l^Ss aoT^^S, T^s'SP-VJEn ^07^3^1, TJV^i drix 
^7^^7kS*fcfiC 1 ~ 3 7^^1/^^^VS^^tf ^tb^o ) o 
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(1) ^n^K^K 

(2) T/Mvi^ 

(3) ^nyvjg^^fcaT^^^^-Cg^^HfcT/^/^S (011*. tf. 7/1^ 
n^f/K hJJ7;l/tn^f/K 2, 2 

(4) 7^3^f^ 

(6) i'T/S, 

(7) *-^y£«tfSi£tf feftSo 
R 7 , R 8 s R 9 -IcfcteR 1 0 ^2i#|Et5i:§l4l^-*fctts &&5&*_L 

200R 7 , R 8 > R 9 liSfcfiR 1 0 — ^(u^ot^fV^t Kli^-fW 
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TA 1 £A 2 ^O^a*5ctt>^a^~m^ (A 1 =A 2 ) Sr*U A 1 i>K 5£ 
C (R 2 ) -?&S3§£\ R 1 i:R 2 «:/j;ot, BgS"t-5S*^33«fctr^* 
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JKS; (I) T^SfriSfb-^fefls, S (I I I) : 
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(3) -COO-CR 2 1 (R 2 2 )-OCOR 2 3 

(4) -COOR 2 4 
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C(0)Me 


OMe 


H 


952 


Q4 


CN 


CN 


H 


968 


Q4 


C(0)Me 


CN 


H 


www 




OM 


1 VIC? 


H 


969 

www 


Q4 




Me 


H 


954 

W W~ 


Q4 


PN 


OMe 


F 


970 


Q4 


CfOWIe 

V/VV/ j* VI w 


OMe 


F 


955 


Q4 


CN 


CN 


F 


971 


Q4 


C(0)Me 


CN 


F 


956 


Q4 


CN 


Me 


F 


972 


Q4 


C(0)Me 


Me 


F 


957 


Q3 


CN 


CI 


H 


973 


Q3 


C(0)Me 


CI 


H 


958 


Q3 


CN 


CI 


F 


974 


Q3 


C(0)Me 


CI 


F 


959 


Q3 


CN 


OMe 


H 


975 


Q3 


C(0)Me 


OMe 


H 


960 


Q3 


CN 


CN 


H 


976 


Q3 


C(0)Me 


CN 


H 


961 


Q3 


CN 


Me 


H 


977 


Q3 


C(0)Me 


Me 


H 


962 


Q3 


CN 


OMe 


F 


978 


Q3 


C(0)Me 


OMe 


F 


963 


Q3 


CN 


CN 


F 


979 


Q3 


C(0)Me 


CN 


F 


964 


Q3 


CN 


Me 


F 


980 


Q3 


C(0)Me 


Me 


F 
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r4 NH 2 



No. 


R 1 


R 4 


R 20 


R 21 


%?o I 




etoet 


CI 


H 


yoz 




etoet 


CI 


F 


983 


Q4 


etoet 


OMe 


H 










H 


985 


Q4 


etoet 


Me 


H 


986 


Q4 


etoet 


OMe 


F 


987 


Q4 


etoet 


CN 


F 


988 


Q3 


etoet 


CI 


H 


989 


Q3 


etoet 


CI 


F 


990 


Q3 


etoet 


OMe 


H 


991 


Q3 


etoet 


CN 


H 


992 


Q3 


etoet 


Me 


H 






clUcl 




c 

1 


994 


Q3 


etoet 


CN 


F 


995 


Q3 




CI 


H 


996 


Q4 




CI 


F 


997 


Q3 




CI 


H 


998 


Q4 




CI 


F 


999 


Q3 




CI 


H 


1000 


Q4 




CI 


F 


1001 


Q4 




CI 


F 


1002 


Q3 




CI 


F 
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R 2<3 >\ 

1 O / J%J^ R 21 

r yv^n / ~> 

NH 2 

R 1 R 2 



No. 


R 1 


R 2 


R 4 


on 

R 


R 


1003 


Oil 




H 


CI 


H 


1004 


Ail 

U4 


C(0)ivie 


H 


PI 


F 


A f\ f\ F~ 

1005 






H 




H 


1006 


Q4 


C(0)Me 


u 
n 


CN 


H 


1007 




v-f In 


H 


ivie 


H 


a r\r\Q 

1008 






H 


OMe 


F 


1009 


Q4 


CN 


H 


CN 


F 


1010 


Q3 


CN 


H 


CI 


H 


1011 


Q3 


C(0)Me 


H 


CI 


F 


1012 


Q3 


CN 


H 


OMe 


H 


1013 


Q3 


C(0)Me 


H 


CN 


H 


1014 


Q3 


CN 


H 


Me 


H 


1015 


Q3 


C(0)Me 


H 


OMe 


F 


1016 


Q3 


CN 


H 


CN 


F 


Jul / 






etoet 


CI 


H 


a r\ a o 

1018 


Q4 




etoet 


CI 


F 


Itl 1 57 






etoet 


CI 


F 


1020 


Q4 


C(0)lvle 


i-PrO(CH 2 ) 2 


CI 


H 


1021 


Q4 


CN 


cycproO(CH 2 )2 ci 


r 


1022 


Q4 


C(0)Me 




CI. 


F 

r 


1023 


Q4 


CN 


etoet 


CN 


H 


1024 


Q4 


C(0)Me 


etoet 


Me 


H 


1025 


Q4 


C0 2 Et 


etoet 


OMe 


H 


1026 


Q3 


CN 


etoet 


CI 


H 


1027 


Q3 


C(0)Me 


etoet 


CI 


F 


1028 


Q3 


CO z Et 


etoet 


CI 


F 


1029 


Q3 


CN 


etoet 


CN 


H 


1030 


Q3 


C(0)Me 


etoet 


Me 


H 


1031 


Q3 


CO z Et 


etoet 


OMe 


H 


1032 


Q4 


C0 2 H 


etoet 


CI 


F 


1033 


Q4 


C0 2 H 


etoet 


OMe 


H 


1034 


Q3 


C0 2 H 


etoet 


CI 


F 


1035 


Q3 


CQ 2 H 


etoet 


OMe 


H 



WO 2005/021550 



PCT/JP2004/012617 



8 2 



Ji|B©<b^**# 1 ~ 1 0 3 5<Dik&mz$5^X, m Cl] IB«fc©YH:*B^i-5 

m<£> 3-r s; j tr-< y s^- wa-£> *fc(iMem^ u < te«&<£> (3-r ^ / ^ 

5 -y-t K n 7f tV-W 3 i&T 5 J (Fj 



(5£«K m*3«tt^R 7 teqt [1] IB«i:llia-efe6„) 

±|B^#^#^-1~1 0 3 5 ©fl5-fr*iC*5V»T^ ^ Cl] iE*t<£> Y &<1*B 
10 S-T5SIS^5 S Mg^%U< I4f^© (2-7 5 / i'^ o 7 5 / StfcSi 

itt*s«tt5 2 fir ^ y S^TIB^: (f 2 ) tifritt (f 3 ) T^^^sife^l- 



(^tp, m2*5j:T>*R 8 f*)S [l] IBm^l^Itt-efe^o) 
15 1 te&cfctf 2 {iLT^/m^rm^. (F 4 ) T^n5^l3I^ft5Z 

Site y?-^mMfc& £ b uv\ 



***i»-e*flabfc»^H:r ^ (florist (j 3 ) » (±) -cisti* 
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4 





NH 2 



)m2 ( J 1> R< 



)m2 ( J 2> 



)m2 ( J 3) 



5 ±ia©-fb*fr**-9- 1 ~ 1 0 3 5 (Dfc&Wfc&^T^ [1] IE«OR\ R 2 *5«t 
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» 

B o c : tert-^ b^-i/^/^^/WS 
Cbz : ^^v^^^/l'tf^/l'S 
TBS: tert-T/^Wi^ f/Wv' y /Wg 
MOM : * h^v'^^/^K 
P h : 7^~/um 
B n : ^^vV^S 
E t : =z=j-;v%k 
Me : ^^-/l^S 

So 



it (i) T-^frste-^os^ ^ (i-7) xm^n^>i^m^fz.vt^(om. 
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r 1 » r 4 % r 6 *3j:trm N m ci] mmtmrn-eh*) „ r 5 1 » % r 
/i^/i^£^u r 5 2 js [i] ib^r 2 ^ ut^tis rTkf&mst^j > r 

1) X@.l 

10 fb^ d-2) r± N o&m (i-i) tsc: 



o 




(1-8) 



o 



15 % imit-r v y v&m&mfbti** ftm^n-r h y v ^ h**> K*a«*r/ &jk,5 

o SMMtUT^ fb£^ (1-1) Hi]*tb3ifljri~5a*©ttH*»6>Wi 
$|i5„ \Y&m (1-8) ©ffiffltitm fb£-4fc (1-D ^bii^o. 5 

20 P77^ 1, 4-^^rf-^) x f fcttrtL^^M^WbtlS, M 

0* bv\ Rj&M&k bTtt> &j 5 o°c~^ 1 0 0 < C<E>$g|ga>£>3i4Ri-5 r. k&-(? 

25 2) X@2 

<t£4& (1-3) f±, ik&m (1-2) ttK9^- lzMfctoSrs 

^ (1-2) ii»l~3^*Ottfflj6^ai^*tbSo TOttJSIBtib 
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9 /*— /K cc*y— /K 

3) Ig3 

5 (1-4) W\ {k&M (1-3) TIB^-T (1) ~ (4) (DRfc 

(1) 4k&m (1-3) ^-^^-tert-y^Sr/^:S^#^T. 

tpzLj&isTtZo -mkv-tert-zf^/wmm&k^xn, \\&m (1-3) 

10 (fb7tKP77^ 1, 4-v?^"^^) aHjfctfbftSo RJfcfi&fcLTfci: 
„ m- 1 0°C~^I4 0°C(Df£ffl^fe51^^n?>o 

(2) ±15 (1) Uifc*»t54^^ i£g<Z>#£Ts ^ffittiI*SJS:$*5o 

15 turn *i:r^=— /vsiiSSE (^^7— /k /k >vm 

) 0>»^«ifta«i*rf b;h,5. 7Kor/i^=— /WtMi-5*Wtbi: tttt> 0. 5~i 
. 0©«SBB^bS^$HS, lyC«\ &J4 0°C~&)8 Ot:©<6Hd»6>* 

(3) JblB (2) \z.3otfZ>3Lf&m&. ^Wlff, ^£U<HBV^ 
20 DTtlO^TI^ 5£ : 

R 52 

.R 4 



R S4 0 

r 1 N r 4 *5j;t)«R 5 2 mnsmMtmmx*hK>s r 5 3 *5£t>*r 5 4 

25 ^>i\L^m (l-9a) % 
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R 52 




(1-9b) 



[Stf, R 1 s R 4 *5«tt>*R 5 2 r±, BtflBIB^i:IWl«t?fc^„ ]T?$$ti5{b^* 
(l-9b) i^^-tir^o (1-9 b) » N ffiflR<Z>#aS&fflV^a\ fcfc 

ifc^SSaiifcl 2|B«c©^#> (12-8) (D^**r;vUfttt. »3SSS 1 te*3»*5 
5 Ig3© (2) ^|B«J©^ifeJj:J;D % tf^tfi'Sfe^fcaafeU fU-5£-<5 

mstm 9 ti3tt«3 1 ~xm 2 iB«t©^m«t t> > h is^m&tz z.tK&v 
s Mi£-tz>^b&x°%z> 0 \Y&m d-9a) r±, i$m(Dmm%mi<^-t)\ ( 

ffl X. {^Tetrahedron 50, 6299 (1994) N Comprehensive Organic transformation, R 
. C. yvytm, VCH publisher Inc. , 1989 W) \Z.W&Zfotd$m.W;b 
10 »i:oT, (l-9b) a>Mfr3*4fc (l-9a) SrtWgi-S 

So 

£*L>&V^ #J;lfc£ 1 - 1 Kndf^yX b y fvt^/u* y >\ 

15 Tif tf^P[5. 4. 0]^^-r^-7-^>-, l, tf ^ P [4. 3. 0 

5 1, 4-i^Tif Ifi/^ P [5. 4. 03^^7*^-7-^^ t'y^y 

y ^tK*^ y •> a n jsaw- h y j^gg* y.*^ TkBftfls-?- h y * a x 

sum, 1 3 - ( 3 -v^ 5 / ^p fcW -X/lstfitj 5: K • t> 

b< usH'* n^^v/i/*/^^ ^ K*f ©tf/i^s^ 5: 2 , 2'-v>t? y ^ 

25 ^IgSria^^^fctOs N, N' -lf^ (2-^-^y-3-^-dr1hi/y 5?= 
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1, 2-i^ h=3r^oc^^Ooi— x/l-m^^s ^Mf^ h/l-^Vx 

10 *Igti3}t5l!tili«r^Tt*t, ±15 (2) K&tfZQLfmok^ (l-9a 
) l£fcte:£ ( 1 - 9b) (D\\&m-t£s 1 - 1 Kn dr^^X b U T y-^#^ETx 
m&M t Lttt 1 -ac^vi— 3 - ( 3 - tf-JVT ^y^u tuviS*?^ X 

15 ^TRit^S (v^pp^>\ 1, 2-v^nn^*^) frmfbfo, ftMK 
n^^f-^^^T^ Ktf^f bfrSo tT«, 1 0°C~^J4 0°C 

(4) _hiB (3) K%>tfz>£.mm*. m<o^mr, ^^mm^R^^^o m 
20 mmt u-c^x JiS-i o~2 omm<Di&mfrtbM$i£tiz>o ^m^mmt int 

•3^' — 7" ?y (r^7tKn77^ 1, 4-v^^lf-^) tfSWkfrx 

, A-i?**^>&m'fbfoZ> 0 *rt, ^bTK^^tf 1, 4v^=3Mt-V£»££: 

LTffil^r i: t>W3fe5 0 £Ofr?U££ m-l 0°C~&)1 0 0°C<Z)f5IS^b 

25 4) IS4 

{b-a* (1-5) te, ^#^4>x (1-4) i^a-K^^W 

UT[i, ik&m (i-4) Wbx, mi£i o~5 o^ft^fgig^b^^tLx ^ 
St LT/BV^ £ ^-e#3 0 I»y7 5/WtffliiUlt (1-4 

30 ) ^it, jisi-i om&ommfrbmiRzthZo ^WivmrntisX^ y>v 
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5) IS5 

5 fls£-4fc (1-6) H\ ik&m (1-5) £5£: 



[5£>f N ml, m2 N m4 N m 5 „ R 7 „ R 8 „ R 9 „ R 1 0 N R 1 1 

TJ^R 1 2 f4 % £ [1] IBfcfcPISrC&tU R 5 5 (±x N=C (Ph) 2> NHBo 
c. NHC b z £fcteTlB5£ (1-16) 



Sr^U R 5 6 BocffcfiCbz^t, (1-10) 

, te-a^ (i-i i) , K&m (i-i2) s \Y&m (i-i3) „ a - 

14) *3j;mb#fe (1-15) ^e>lo3S*i$JxS^*«r. ^«Si4»SSC4». t> 

15 vm&istiZo tt&m (i-io) N i\&m (1-1 d s (1-12) „ 
it&m (1-13) N it&w (1-14) -aftwk&to (1-15) <Dmm&k l 
■cr±. ft&m (1-5) wumi - 5 st©«ffl^ba«i$*i5 B VMOtnv 
9J*<Dtimmkvxtt^ (1-5) ^ui^i~5^fttf>fSH/^^tR$ 

tiZ>„ ^Vs^fV =» — /t'Ottffi**: LTtt, te-g^ (1-5) i^bii^l~5 
20 Sft<0«5ffia>e>W*$*i,3. a UTtts (1-5) CMl 

t£b ttii:> #J5 0°C~#tJl 5 CCtDfSffl^^altRi-Si t^-e#6 0 
25 ffra-to (1-11) «tc3fi-<5W3fife2 3|Em©^^<toT. {b£-& (1 



R 



10 
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-i3) mm^zm&m2 4mm<Djymz£^T, *ti*tim£tzz.b& 

-e#5o fc&Va (1-14) M\ $M (t&Rfc£Synthesis 391 (1994), Org. Lett. 
5, 1591 (2003) N Synthesis 1065 (1992) N Synlett 755 (2002) N J. Org. Chem. 
56, 3063 (1991), J. Org. Chem. 60, 4177 (1995). J. Org. Chem. 57, 6653 (19 

92) m) Kmm<Dj?mK£^x^ hv<ttmz.&'<z$kmm2 stiMvxmz&o 
xm&tz^b&x-zz. it&m d-io) t± N mz&'<z>$mw;2 2mm<ojj 

SlUot, t>L<J«$fe (^Jt(iUS 5 2 3 2 9 2 9 *$) miB»©^tSfelJl«t o 

t> m&~fz>z.btfx$Z) 0 K&rn (i-i5) vts xu. o rg . chem. 

61, 6700 (1996) fclB*&£ftTVN3#8fl? b mktt&fc «t ot, Mt5^ 
b&X*%&a (1-12) W\ -XHk (^ffUS6 0 7 5 1 6 7^) iClBigc 

6) IS6 

3C$k (Mx. {^Protective Groups in Organic Synthesis 2nd Edition (John Wil 
ey & Sons, Inc.) m telB*fc$*l/rV^*1fe^fc R«fc#ifete iot, ( 
1-6) (1-7) SraBfrf-S So 

®l5£*fc2 

5* (I) Xi£iS%lZ>ik-&m<D0%^ 5£ (2-4) •C*$tbS<b^**fcr±- ! C:©* 

t±> mz^^zTF&tLZjjmiz.&vxwmzti'Zo 
or 6 1 ° a"* 6 



(1.3) H R 4 R (2-1) 

R 6 O ^R 6 9 ^R 6 



O 




(2-2) I 2 " 3 ) (2 " 4) 

[5*^ R 1 N R 4 % R 5 N R 6 *5±t*YW: N m [1] !B«fcR«T?fctK R 5 1 
N R 5 2 ^JzOT 1 «\ ^5tfelf5^^N«-e$>^. R 5 7 fis i*3tfelfB*©R 



6 2 
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1) 111 

tt&m (2-1) «U fc&to (1-3) frb, TIB^-T (1) ~ (6) <DRfo 

(1) »imt5IS3© (1) ^E«S^943tfei:i^«Jte^fe^J;oT 

5 \ m&*fto a 

(2) »fifein:*5rt*3jB3© (2) Kmm^ntimmmtmm^mK^ox 

(3) ±12 (2) te*3tt5&fftfe£5*;: 

R 57 R 52 

R V5v <2 - 5) 

HO 

10 K«t>, R 1 , R 4 % R 5 „ R 5 2 *5£t>*R 5 7 f± N HtrlBIS^^I^pTfe^o ] tf 
^l£;Jx3fc-£#> (2-5) & N »i3tfel^*5tt5XS3© (3) fcfB*i£*L;/fc»Bi 

(4) ±12 (3) m*5tt5^J*«JSr> hy7x=/^7^y#«T, ^tt^ 

<D$mfrt>m$i&frz>o ^\^mmtvxn, n, n-^^^at^k 

(5) ±ia (4) fcfcttssj&^fcMu m.m&to7L&ij&&n? 0 m.mtvx 

20 » % # V V Atert-:/ h 3- *y K, bU «7 ^tert-^ h K> «7 A s 

# y * ^ h y * a n tk*^*?- b y !7^^^jf e>tt, u< nzmrnu y 

RJEEiafti: LTtt. &J3 0°C~^J1 0 0X:(D^mfrbm%l-fZ)^h&X%Z> o 

(6) ±12 (5) \Z.&ftZ>$Lf&m%:^ (#J*Lk£Protective Groups in Organ 
25 ic Synthesis 2nd Edition (John Wiley & Sons, Inc.) ^) ^fa^cJttTV^S^' 

2) X^2 
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-1) a>Mk£* (2-2) &fiBt3-5 3. 
3) 1^3 

-2) (2-3) ^SBf-rs^a*-^*. 

5 4) IS4 

-3) frbik&m (2-4) ^5ti-5^i:^-c#s 0 
*3Sife3 

io mtmi^ML<o^m d-4) ©r 4 jfts^m^-efca^* (3-1) \t. 




(1-3) H (3-1) 

r 1 *5<fctj?R 6 «\ « ci] mmtmmx*$>*), r 5 1 ^.ttm 5 2 

15 fc<£4fc (3-1) fi, (1-3) ^f), TfBfcl^-rxmiK&ttS (1) 

~ (5) ©KJS^fT^^fc^ioTftBt-t-S^fc^-C^So 
1) Igl 

(1) !S3fiifeiiJ:*5*-tSXS3© (l) ^B«§^fc3Maafei:IPI«*^SfeK:J:o-C 
20 (2) »!3tiSfel^43»t5XS3 05 (2) fc|B»$tb*:3K3t&^lRl«^«fe^«toT 

(3) Jtia (2) \z.WtZ4Eftfat&: 
R 52 

RV hl J-^OR 58 

Slf < 3 " 2 > 

H o 

25 *fcW>f y/n^it. (3-2) a43£8slfc:*nt5 
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3-2) ftm<Dmmitm^z>-t)\ m^^mmmi 2wm.(o^m (12- 

(4) ±m (3) K&tfZ>$Lj&!&9b7kmik^ Vf^^TJVX-^K*^ ^fgft 

10 (5) mmm i^it5iS3 <d (4) ^ia«$^c^^iiwi^^^j:oT 



^3tfe3|B^C»^^i (3-1) f*. Tmz.7F£tiZ)Jjmz£^xmigirZZ.b 
15 t>T*#-5 0 



Kt^ r 1 &£ur 6 f4> 3i [1] mmtmmxib*)^ r s 1 ssj^r 5 2 r± % 

it-a-m (3-1) >fb^#j (1-3) TiB^^-rx@i ^ *3(ts u) 
20 ~ (5) os^%tT9r kfc£*oxmm.~rz>z.t&x%z> 0 
1) iei 

(1) ^it^i^*5^sxm3<^ (1) Kf&M£ftfz.mmmtmmt£j}mz£<>x 

(2) Wmmi\^i1r^T.U3(D (2) KHB1|fe£ tlfciiBg&i: «t o"C 
25 „ S^^rfT^o 

(3) ±JR (2) t*5«-*^*i:S:: 




WO 2005/021550 



PCT/JP2004/012617 



9 4 

R 52 

R, -N-^° H (4-1) 
H 

1) «r % ®Bt*felk:*3tt5XS3© (3) JJi|B«E$nfc«3tfei:P«^feJ-J:o 
T, SlSSrfr^o it&Vo (4-1) W: % rti|R©S*ai«:JBV^;K 3Cifc (fclfcrfSynt 
5 h. Commun. 33, 2907 (2003) „ Synlett 37 (2002) x Comprehensive Organic trans 
formation, R. C. 5oy^f, VCH publisher Inc. , 1989 i$) KUHft 3 tlfctt 

mmtm&ttmzzox* m^^mmmi ^mm^i^m (12-8) 

10 (4) -Xffll (MSLttJ. Am. Chem. Soc. 118, 12246 (1996), J. Comb. Chem. 3 
, 223 (1999k J. Comb. Chem. 5, 516 (2002). Org. Lett. 3, 3041 (2001), J 
. Org. Chem. 23, 7907 (2001)30 fclBftSftfciEBfcfrifci: EI«ft#ifc»J: * ot, 
_hlB (3) fc*3tt5£/&^£>t: Yu**s;y*^;\sm&i£;\'%;vmzMWk-1rZ><> 
(5) SBtjfelK:*3»t5X©3«) (4) te|B*£;h,;/fc«£$fefc Wi»io"C 

15 N RlSSrff 5» 

5t (I) T"t^^5ft^©5^ 3S; (5-13) *3«t^ (5-16) T*ift£ 
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R 51 0 




] Vnh 2 



R 51 0 



(1-3) i- 
R S9 0.^0 




OP 2 £1 Jj)>— NHBoc x ^ 4 op2 £1 jf\-NHBocX|l5 op 2 £1 jff>-NHBoc 




(5-4) 



6p2 r 1 illv~ NHBoc " 

(5-6) H 



N 

dp 2 




R 6 



/) — NH2 



(5-5) 



rV 



N 
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2-4) ^6>^#i (12-5) S:l!ilt5ri:^t^5 0 

5) XM6 

(12-5) (12-6) Sr«4iS^-5ii:dST?#5. 

Ufc-fk^*S^i-a*g-t>fc5i6S % STifc (M&tf, Protective Groups in Organ 
ic Synthesis 2nd Edition (John Wiley & Sons, Inc.) ^) ^fEic^frfcMitjfe 



R' 



.69 
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6) xm7 

2-6) (12-7) fcftBi-t-S 

$436^1 3 

(I) Xm^th^it^fD O 5£ (13-7) *3«fct*5$; (13-10) t?^ 



10 




[5£<K R 1 s R 4 *5«fcl*R b «:> J® Cl] SB#£:|iWT?*>»K R s 1 *5J:tJ«R s 

TIB^; (13-11) „ TIB^ (13-12) , TfE5£ (13-13) j£fcteTfE 
5S (13-14) 
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(13-11) (13-12) (13-13) (13-14) 

(5£cK ml, m3.m4 > m 5 N R 7 , R 9 . R 1 0 > R 1 1 > R 1 2 , R 5 5 

Y 3 f± N TIB^l (13-16) % T1E5£ (13-17) N TIBxS (13-1 8) 
5 £fc&T!B5£ (13-19) 




(13-16) (13-17) (13-18) (13-19) 

(5^, ml, m3, m4, m5, R 7 N R 9 . R 10 , R 1 1 , R 1 2 , R 5 5 

Y 4 tt x TIB5£ (13-20) . Tl2^ (13-21) „ T15:ft (13-22) 



10 SsfcttTIB:*; (13-2 3) 




(13-24) (13-25) (13-26) (13-27) 
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(5^, ml, m3 N m4, m5 N R 7 , R 9 , R 1 0 , R 1 1 ^.fcl^R 1 2 te, 

1) IS1 

5 -3) J^b-f&a* (13-1) Sr^-f-Sr t35S-C#5 0 

2) IS2 

^at^ i taa tf z> ig 4 ens* $ tutmmm t mktt&K. tot, -m-a^ ( 1 

3-1) frfe-ffrG* (13-2) &%mirZ>Zk&X*%Z> 0 

3) Xfe3 

io ik&m (13-3) te, fc<£4fc (13-2) k& 

O 

H vX m1 HN o3! m1 hn(^nr- riv/\io 
Vr k v \>r 55 vv)m 4 a; 

R 7 R R 9 

(13-28) (13-29) (13-30) (13-31) 

[5*«f N ml,m3 s m4,m5 s R 7 , R 9 , R 1 0 , R 1 1 , R 1 2 , R 5 5 & 

ctl^R 5 6 te, BfriBlBttfcRjrc&S. ^ (1 3-2 9) "T?*$*i3rt;-£4fera\ $S 

3@fe2 3ia«fc©^ (2 3-4) -ea^axs-m-a^r^— -e&5„ axste-g* 

15 #1(13-2 8), (13-2 9) , fc&m (13-3 0) *5£TMk&V>) ( 

13-3D fa b io5i^ $n?> it&m&s i&gmtm* 1 * <9A,m*y?^ ^f- 
m (13-28) „ it&m (13-29) „ it&M (13-30) tutnik&m ( 

13-3 1) ©ttfflliUttt^ (13-2) m*tbii#l~5SS^«Sffl 

20 a>e>s&§*L5o D^y^©ffiffltiLm fc-a-ifc (13-2) ^bii 
#1 (13-2) \ztt\^mfti~5%m<D&mfrbm$i£tiz>o a^b<8©«iii 

LTH, (13-2) ^*j-bil^l~5^*^ffl^b51^$n5o 

jSHEirbTttx M&fcf, frimm /W 

25 y—jvm) mfam-fhn^o Rj&tsteb L-cra:, o°c~m 5 o°c^fg[S/5^ 
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it&m (13-29) f*. mz.s&'<z>%m&2 3mm<D^m\^^ox, ( 
5 itSwiaJTfts. -fb-a-^ (i 3-28) r± N mssoi«&/Bv^2)\ ^ c^j 

^Lf^US 5232929 4?) fcKtfc©*ifefcJ: oT> (13-3 1) » % 

rUMiOKIIiSrffl S 3C$fc (^1^1 ^Tetrahedron 51, 13309-20 (1995) N Tetra 
hedron: Asymmetry 5, 887-94 (1994). Tetrahedron: Asymmetry 4, 91-100 (199 

3) m) {^lamo^^ioT, »5rim5 0 

10 4) X^4 

tt&m (13-4) 7&&Btmtft> \\&m (13-3) trmjtnt^^ 

*fcf*^7^^ (#9 y-^f^W^ KHfr**:tt#9^— h7 

15 , 1, 4-^^f-v N niixb©Ja^*«W36S*rf6)*t« 0 R£?fititT(l 

-2 0°C~^]6 0°CO®S^b51^$ttSo 0*LV^lSi&&i: IXtt, fi-10 
°C~^)3 0 c COf£B/3>e>5!^&*L5 0 

5) Ig5 

843£ifel^33^5Xig3© (2) ^ISm £ ll^ft^ iot, ft 
20 ^ (13-4) ^bft^ (13-5) ^it-r^i.ir^x^So 

6) X^6 

J*3Kfel^*5»-t5XS3W (3) 33«fctJ< (4) miB«**t*:«3ftifei:IBI**;*ife 
laot, ft^#) (13-5) (13-6) SrlSUS-*-*- t*ST?#5o 

7) Ig7 

25 ^5t^l^Jt5XS6^IB«$tbfc^5tife^P#^?fe^«koT. fb-g-fc (1 
3-6) a>bft##J (13-7) SrJSBS-t-* S„ 

8) X3S8 

&m (13-3) frhit&m (13-8) &®m-tzz.b&x*%z>o 

30 9) TM9 
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m&&ifc%stfz>TM3(D (3) &£x* (4) 
iaot, <t&vo (13-8) frhit&m (13-9) &mm-fzz.k&-?%z> 0 

1 0) Igl 0 

5 3-9) frb\\&to (13-10) SrS43frf5^t«s-e#5„ 

s; (i) T3tSH5^*©H, * (14-4) T^$nstei^£fct«<a 

O ^-R 6 Q r — -R 6 



[5*t>. R 1 % R 4 *3iUfR 6 f*> « [l] fB*£IWefc»K R 5 2 ttx iSatft 
ltfflfci:!Kl*8*C*>tK Y 2 N Y 3 *5£OT 4 r±. ^5g^l 3fB*fcl^l|-C*>So ] 

1) I3B1 

is 1-5) frtbit&w (14-D %mm-tz>z.tfr-v%% 0 

2) Ig2 

14-1) (14-2) SrlftJit- Sii:*s-e#5o 

3) Ig3 

4-2) frhtt&m (14-4) *mm:-t%~bfr-?%z>o 




mmmi 5 
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5£ (I) T^ZtlZik&ltyKDo-h^ 5£ (15-10) T^$^LS^^^fc(« 
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m2, R 1 N R 4 „ R 8 &J;t>*R 8 ft, [1] IB^i: Pl-efc V s R s 

1 x r s 2 *5j:^R 5 5 « N mm^iumtrnm^hy) , x 1 ^t/p 1 ^ 

1) If 1 

5 XSfc (WtifJ. Am Chem. Soc. 124, 7421 (2002), Org. Lett. 5, 963 (2003) 
„ Synlett 427 (2002) 4£) fc1B«fc**bfc*Mt^ifefc l^ft^Sfefcl £oT. 

(13-2) SrS; 



R 8 05-11) 

10 &ZZ.k\ZL&*)^ (15-1) trjSBt-*-*:: 

2) IS2 

&m (15-1) frtzW&m (15-2) Sr«l3frr'«wi:35S-et5 0 

3) X©3 

15 (15-4) t± H ft-a^fc (15-2) sr^jgttjaaft«t»^ *as#^Ts 

m (15-3) kB.j&z-&zzkiz&*)M : m£frZo tit itti, mwtAm^-h 

m*mfbfr*o ISO^ItUTft, (1 5-2) fcfcfU i~ 

5m&<DmmfrbmiK£n%o it&m (15-3) ©nii LTtt, (1 

20 5-2) fc*fU ffiffU~5MSfi©*6ffl*>bS#L£*L3o ^FSH*SSJIE i ttft #J 

4) Ig4 

25 ($J ^Synthesis 130 (1990) fcffif&^frl/fcftBt^ifefc I^IRj&^feld 

<koT, (15-4) j^Mb-a^ (15-5) SrjK3t-t-S-i* s t?#«. 




WO 2005/021550 



PCT/JP2004/012617 



119 

5) TM5 

5£ (15-6) (Dit^mts & (15-5) <D4k&m&, TOtt^^K 7kS?# 

5 7;V3^» 7f7tKP77>"bl<fil, 4-^^^(D^— *T/V 

btl. iHfc©}|^»fcoTtJ;V\ KJtSJBJf^^ ^0^-^)4 0°C(Dt£|S-C 
10 6) Ig6 

3CjS£ O^iJX-fcfProtective Groups in Organic Synthesis 2nd Edition (John Wil 
ey & Sons, Inc.)^) KiBSSfrbTV^^&^i: ioT, ffc^ (1 

5-6) j^Mb^ (15-7) SrfiBii-Sii: 

7) X® 7 

15 »Bifeimtelt«xm3© (2) lJ:|Bm$ttfc:®latmi:l^^^t-<toT> <fc 

^ (15-7) friofc&w (15-8) %mm.-fz>-t&x*%z> 0 

8) XM8 

§43fjfelfc*5tt5Xg3© (3) ~ (4) l3HB*$*LfeSi3tjfei:PI«^fe^J: 
ot, ffc^fc (15-8) (15-9) *m&-tZ> tfrX'Z Z> 0 

20 9) Xm9 

5-9) ^Mb^ (15-10) *Mt5^i^f5. 

1 6 

25 $SA3t£cl 5tC*5V^ ^ (15-8) "C^^ttS-fb^^fcf^O^, tfil&fif 
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p'l (13-2) 



XS1 



R 6 

f ^ 

(16-1) 



X«2 



HO 




[5£4\ m2. R 6 3oJ;t)*R 8 t± % m C 1 ] IB« i: I^irefe V > R 5 1 &£X$R 5 
1) IS1 

5 Xfik (MfLtZj. Am Chem. Soc. 124, 74.21 (2002) *g) fcfSft $ tbfcMit^fe t 
«»J;oT, ik&m (13-2) 



R 8 (16-3) 

[5£(K R 8 *5.fct>*m2Ji N «trlBIB«i:I^jStf*>5o ] ^^ti^iM (16- 
3) irSJS^-^Sr ir^j; 19, 4k<&to (16-1) «t5r 5. 
10 2) Ig2 

K3gfelfc*5ttSXm3© (2) ^|5m^tbfcMatfei:I^a^^^<to-r N 
&m (16-1) frbfc&tfo (16-2) Sr3K3ti-Sii:^-e^So 
3) X^3 

3ti& (#!lx.f"£Protective Groups in Organic Synthesis 2nd Edition (John Wil 
15 ey k Sons, Inc.)#) fcf3i&£frTV^5;£r$fe^£ If^fr^fefc «fc ot, ffc^ (1 

6-2) (15-8) &mm:irz>z.b&T*%z> 0 
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wsmi 7 

i£ (I) tS$MM©5ib, 5£ (17-4) "r&t£tiZ4\&fotiltti*:<D 



Kt^ R\ R 6 isiVYli, 5 Cl] fB«i:l?Slsr<?*>»K A 3 f±^ [2] fB«£ 
l^i-C-feV), YM«it^l|Bmt^t?fct), 5£ (17-1) T^StLfcte^to 

wmm2 6&m<Dit'&® (26-6) t>b<«^5t^2 7fam^t;^ (27 

-3) R 1 ^^JH^-efeS, SS5fitfelt>U<»4i!l3Sfe6|B<ft^b^ 

10 (1-6) % 3^31^813*©^^ (8-1) N \\&m (8-4) t>b<f*ffrg>4& 
(8-6) , W^8k^m.<Dft&m (9-3) N ttffi&l OlBttO^tt (10- 
4) %b<Wfc-£#> (10-6) „ 2flE*fc©fc£-4fc (12-6) , 

1 3fB*0M&£*& (13-6) fcb<Wtfb#* (13-9) , »3ffel 4«Btt©<b 
^ (14-2) s »3tfel 51B«©^4* (15-9) „ »Bgfe2 815*©^ 
15 ^ (2 8-10) \ »&fe2 91B«W>ftI<£«& (2 9-7) *fcf«5t^ 3 0|B«feO 
(3 0-2) R 7 2 te, 3g [1] ISife^R 1 ittt^ rg^ 

$axTt> X^T/^/umi *7cte rg^^tLT^cfcV^v-^ aT/^yl^Sj Sr*U 



ik&m (17-3) te x II©#4T> ik&fo (17-1) 33 J: 

W^i (17-2) &KJfc£&ZZk\z£*>mtrzz.ki>*'r?%Z> a Mitt 

ifttb^A^WbJlS, iSWtffiiiLT^ (17-3) 




(17-4) 



20 „ ] 



1) III 
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2) Ig2 

5 7-3) a^fc^-fr* (17-4) ^m^^5tt5 0 

5£ (I) ^SftSflS-^O^*^ 5£ (18-3) -x*£L&thZ>tt&t»r3iit\fc*:<D 
o r R* R 73_ B(OH)2 9 r- R6 j? 

iq R< (17 , } R4 (18-2) 

[5£«K R\ R 6 *5«tt^Yf±. « [1] 1B*£:IWT?*>»?> A 3 H^ [2] |B«i: 

PiT'fc t> N y 1 nmtm 1 tatt^ i^nx-fc 0, ^ (17-1) ^iBie^ 
-efc«9, r 7 3 1± % m Ci] ib^r 1 t ttt^ns rgift$tt-ct>«J:v^y — 

15 1) Igl 

» (Mx^Tetrahedron 55, 12757 (1999)^) i^WM^flX^^m^ t Wife 

»aot, (i7-i) a>Mb£4*> (is-2) ^it-rsr i:^x- 

2) 1^2 

20 Mit^l^*5^SXa6^|BS^ttfc^5t^i:^^fe^J:oT N {1^4* (1 

8-2) frhit&m (18-3) *mm-tz> ^ t 5„ 

«i3iifcl9 

5£ (I) tt^5M©5%, 5$ (19-3) „ 5£ (19-6) *5j:t*5*; ( 

25 19-9) T'm&tizfc&vii&fen^m-Zs M*.wrFia»c^$jx5^ifeiJ:j;or 
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(19-7) 



r\ r 6 ^j:rj?Y», m in mmtmmx^y), a 3 ^ [2] 12*^ 
mMx*tbv, Y i temm&immtmmx«3bv . ^ (1 7-1) temm^ntmrn 
xhv, r 3 5 &j;t>*R 6 6 ra, mmmsmmtmmxh^) > r 8 7 as^tm 1 t± 

=3rv\ 3i h^v-^b<(*-fy^ P t3 7K^i/^i-^ ^fcfiR^^itKR 76 ^— f£ 

1) Igl 

17-1) frbtt&W (19-2) SrlKaSi-Siifc^-etSo 

2) 162 

M^i^^ttsx^e^iB^^tif^jt^^Pl^^^ioT, fb<£#> (i 
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9-2) frhtt&tfa (19-3) %<mkirZ>~kftX^Z> 0 
3) JLU3 

&W (19-2) frbik&W) (19-4) ^t5r«b^T^5 0 
5 4) Ig4 

9-4) frbit&m (19-5) sr^i-sr^^-e#s„ 

5) IS5 

Mm i ^fett s x® 6 ^ib*c £ tntmm& t mm^m\- <t o u 

10 9-5) frhik&yo (19-6) «t5-i^t5 0 
6) 

^ (19-4) ^Mfc^ (19-8) %Wm-fZ>Z.t&X«%% 0 
7) XS8 

15 #5tmi^it5Xm6^IS«$tb/c^^i:^^^«toT, ft-S^ (l 

9-8) ^fe-fb^ (19-9) zmm-tzz b&X*%Z> 0 

5£ (I) T'^fr^fc^CQ?^ ^ (2 0-3) 5 

20 Jfei, ^Jx-fiTia^^^s^i-io-cMit^n^o 




[5$;cj3 > R\ R 6 :fc£t>*Yfi, 31 [1] IBSt^-Cfc^. A 3 tt« [2] f2«^ 

pa-rrfc^, YM^it^iiB^^ma^fc^^ ^ (20-1) -t?^^^^^^ 
w\ r 7 6 fr7kmm*x°&z>s m&mi 9 fam^-a^ a 9-2) s (1 

25 9-5) *>\,<mk&V0 (19-8) «:*i- 0 R 7 8 f"±> »19©R 74 0, R 6 
5 R 66 N*fcf*R 77; Sr^i-o R e \ R"\ R 74 *5<tt) ? R 77 Pi BufBlBife £ IHSiTr 
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5 0 ] 

1) xai 

■Xffi; (Angew. Chera. 108, 1082 (1996) N Bioorg. Med. Chem. Lett. 8, 3275 (1 
998), Tetrahedron Lett. 32, 1779 (1991)^) ^!Bgc£;ftfc$^?!fe£: P^&^ife 

5 laot, it^m (20-D frhit&w (20-2) ^mm-r^^t^-c^^o 

2) X©2 

^3tfel^^6Xa6^|B«$^fc^5tfeiP^^^i^T. (2 

0-2) (20-3) *mm~t 3- b&X*%Z> o 



10 $SB£*£2 1 

(i) -e^$tb^-fb^o5*>. ^ (21-7) -vmisnzikG-Mizfr^^ 




i) in 
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&m (2 1-1) tt. fc&W (6-1 1) t&. 



/^NH (21-8) 
R 1 9 /\^)m6 



ft (2 1-8) &KJfc$«r.fcfcJ:t>x «3art-S£ 
5 2) X#2 

IS3ttfelH:*5lt5X3e3© (2) ^|S©$nfc^it^t^^fe^<toT, ft 

&m (2i-i) (21-2) *mmirZ)-b&x^z> 0 

3) X@3~X@4 

K&& 9 fc*3 rt a is i ~xs 2 ^iam $ *tfe«3S» t m&ttmz ± o -c, ft; 

10 (2 1-2) a^ft^fc (2 1-4) «ra&3t^Sr.i:j6S-C#5. 

4) IS5 

(#J*:{:fProtective Groups in Organic Synthesis 2nd Edition (John Wil 
ey&Sons, Inc.)4£) fcEmSft-CV^^a^ «fc oT, ftl^ (2 

1-4) d^ft^ (2 1-5) ^im-i^S, 
15 5) X©6 

jKjgafeimasrJ-sxmao (4) ^iam$^fc^^i!^^&^J:o-c N ft 

<6>4fe (2 1-5) ^Mfr&ft (2 1-6) Sr*i5ti-S^t*5-c#5 0 
6) Ig7 

20 1-6) frhik&m (2 1-7) SrjKJgH-Sn^AS-c^s,, 
K3tSs2 2 

«5tfellB*©ft^«b (1-10) te> ^!lx.ffTIB^^i-^m^o-C^i-5 



25 




,55 
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1) igi 

(#J£tfJ. Org. Chera. 58, 879 (1993) m) ^|B*fe^tbfc^5t^^ 
5 »J;oT, (2 2-1) J^Mt^ (2 2-2) ^S^TS ^ i: 

2) X@2 

iSCifc (^JxJ&rotective Groups in Organic Synthesis 2nd Edition (John Wil 

ey&sons, inc.)^) ^m^nx^^mmtmrn^m^^ox, (2 
10 2-2) frbit&m (1-10) *mm-fz>z-t&x*%z> 0 



%m&2. 3 

§m&i%zMt,<D4k-&m (1-11) *5i^5t^i 3mm<Dit&m at. 

TIB^^i-^^oT^5ti-^ ^ t &X% So 




(23-1) (23-2) 



15 




dct, r 7 ^it^mi^js ci] 'mmtmmxhv). r 5 5 temtmimmtm 
1) Igl 

(2 3-2) tt, TJV^-jVimmft> (2 3-1) 

(23-1) \z.%\J&nz~i 0%&(D$mfrbMVl£ft<Z>o SJt&fflSi: bTtt % 
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m-9 0°C~^)3 0t©®l^bIKt5r kftX*%Z> a 

2) Ig2 

(2 3-3) te, tM«*, fc&m (2 3-2) 

5 u ^gw- MJ!)^ j^ife* y e>*t*. Rj&ffljEttx 3 o°c~ 

3) Ig3 

iSCifc (MX-f^Protective Groups in Organic Synthesis 2nd Edition (John Wil 
ey & Sons, lnc.)$0 <Lf K1B«G £ *l/C V ^ ^fe^ £ Is^^^fe I' <fc o T , ft&m 
10 (2 3-3) ^Mfr&lfc (2 3-4) &m&1r%^ttfX^Z 0 

4) X@4 

^-a* (1-iD Tfffimm*. it&yo (23-4) «r«5caWfcRjss* 

N 1, 4-v^^l^ r.nb<^M^^^jf P,tbS 0 s^ttm 
- 2 0°C~^J 6 OtOfil^fclW$^5o 

(1-10) (D^^JtLT, <ffrB^ (1-1 Oa) fl^tt-fr* (1 
20 - 1 0 j ) (D&f&m&&>T\Z7j<1r 0 it&M ( 1 - 1 Oa) ( 1 - 1 O j 

) f4. 3g^±W^$^54feSr^tf, 



WO 2005/021550 



PCT/JP2004/012617 



12 9 

itsm m&%& 

|V V-X 4 WO 02/48138 

V — ( J. Chem. Soc, Perkin Trans. 1. 2233 (1999) 

p55 Protective Groups in Organic Synthesis 

2nd Edition (John Wiley & Sons, Inc.) 

(1-10a):X 4 =CH 3 

(1-10b): X 4 = CH2CH3 

(1-1 0c): X 4 = CH 2 CH 2 OH 

(1-1 Od): X 4 = CH 2 CH 2 F 

(1-10e):X 4 = H 

HN V_) J. Org. Chem. 44, 2732 (1979) 

/r55 j - Chem. Soc, Perkin Trans. 1 , 2233 (1 999) 

HO-^ K Protective Groups in Organic Synthesis 
(1-10f ) 2nd Edition (John Wiley & Sons, Inc.) 



it 



i_i k/ \ it-smu-m&iiimmm^sMz-i* 

\_/ J. Org. Chem. 44, 3872 (1979), 

/V55 J. Chem. Soc. Perkin Trans. 1 , 2233 (1 999) 

F — Protective Groups in Organic Synthesis 

M-1 C)n\ 2nd Edition (John Wiley & Sons, Inc.) 

QArch. Pharm. 322, 499 (1989) 
J. Chem. Soc, Perkin Trans. 1, 2233 (1999) 
55 Protective Groups in Organic Synthesis 

X 4 * 2nd Edition (John Wiley & Sons, Inc.) 

(1-10h):X 4 = CH 3 
(1-10i):X 4 = CH 2 CH 3 
(1-10j):X 4 =CH 2 CH 2 CH 3 



5 Q&m (1-1 oe) (ommmt, w»5rit>t^5„ 

(1-10) tt % e^DL-^-/^^^^6), te%a<Djjmx*&f&-fZ z.bhX»%%o 

MtW-tfOWZJCffll ($J;t{3Comprehensive Organic transformation, R. C. 
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„ 1 Q 



p 2 o. 



»87 



p 2 cl 

1 o 



r»1 



xm 



Xfl3 



(28-3) 



P 2 Ov 




(29-1) 
R 6 



(29-2) 




N 




R R 67 -M 1 



R' -.,.1 (9-2) 



(29-3) 



>1 



OH 




//— Y 1 ■ 



3 67 




(29-4) 
R 6 



° (29-5) 



N 



3 67 




(29-8) 



XS7 II _ 

(29-6) ^ < 29 " 7 > 

R 1 . R 6 fcitFm, Cl] IBi^RircfctK Y 1 fits JBBtifcifB 
«£i:l^«6-C*)t»s R 6 7 , R 8 7 fectTjtM 1 B\ |Sl5t^9|B^^^-efc«9. R 5 



WO 2005/021550 



PCT/JP2004/012617 



14 7 

O ] 

1) xmi 

5 8-3) (2 9-1) Srfii3£-t-ari:*s-et5. 

2) IS2 

Protective Groups in Organic Synthesis 2nd Edition (John Wil 
ey & Sons, Inc.) tefB*fc&:h/rV^;£Sfc9?fc IPWKC^tfetC iot, ft;^ ( 
29-1) frhfc&m (29-2) *»i3ii-5Jli:^-e#«o 

io 3) xm3 

&m (2 9-2) ^fe-fb-a^ (2 9-3) Sr»i3g^-5r.i:^ , T?#5„ 

bfc^^^^-f-5^^^fe5^ N (#iJxJ^ Protective Groups in Organ 

15 ' ic Synthesis 2nd Edition (John Wiley & Sons, Inc.) <g) K'UWLZMz.W&fe 

i»^tiot, YKiastts i srts 2 »r ^/Mfftmis 

(fll&tf. BoctfcttCbzf) t^itsrimSo 

4) X@4 

iSCifc (^iJx.(^Protective Groups in Organic Synthesis 2nd Edition (John Wil 
20 ey & Sons, Inc.) m KffiffiZ frX\^Z&m& t mU^m^ «t ot\ fl^fe ( 
2 9-3) A^b^fe (2 9-4) r. £: 3„ 

5) IS5 

|43t?fe5l2:33»t5XSl 1 lc|B**^«3fife^[Pl«*^fe^«fco-C. fls^te ( 
2 9-4) (2 9-5) *jBBti-5wi:^*T?#S. 

25 6) It6~It7 

^CSfe (#!l£. ^Comprehensive Organic transformation, R. C. Juy?^, VCH 
publisher Inc., (1989) m fcftffiiStlX^ZXfem kmmttmz iot, fa 

(2 9-5) J&>&fltf&* (2 9-7) Sri43tT-Siifc^-c#« 0 
7) IS8 

30 S4^1^fe^5Xm6^IB«$^/ti43i«fei:lRl«^&i-«toT N ffc^ (2 
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9-7) frbikitW (2 9-8) *mmirZ>z.k&x~%Z>o 
A (i) x«m&*iZ>4k<&M<D5%, ^ (3 0-3) •v&£tiZ>tt&to-&fr& J tv> 

5 ma. M^&Tmzm£tiz>3>mfc£^xwkmztiz>o 



&m (2 8-8) $-iz\*wm&2 9ffi&<Dik&ya (29-5) &m-r 0 1 
10 1) igi 

■JCffli ($Ix.kfBioorg. Med. Chem. Lett. 12, 2879 (2002) ^) fcWM&fofrM 

mmkmmttmz.£<ox, it&m (30.-1) (30-2) srMit-r 

2) IS2 

15 ii^i^joitsxa6^ia^$ttfcisi5t^^^^^J:oT. fts-* (3 

0-2) 1>>bft&m (3 0-3) £as-r?#5„ 




20 
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„ Protective Groups in Organic Synthesis, T. W. Greene, P. G. M. Wuts^fe^ 
N John Wiley & Sons, Inc. (1991) fclEg^^fcfc) „ 

7f7tKo \Z*7~;V&t£¥&m-f btts T 5/S©MIi: LTtttert 

<7)J;5^7K^S^^Sf^ J£g, if ©m<z>##Ts ^tM*/-a- 

^t5^i^t#5, *fc s tert-y^v 5 ^^^ 1 ; ;vm<DWi&\-z, m%-&-7 

v\Vr Y9^f?-^T^*~Vl»<Dl?&.T^ 7h7t Kb 7^ W£ ifC^J&tf'-efT? 

•a-tt, 0!l^fix hD7A'*vimWfteZ<Dm<Oft&T* t7krb7t KP7 7 

^ Wfct^^s, ^nn*;^ -^tM * / —}Vt£ if o^jK* -C£OS£"*5 - t 

©&#3ETs i^ft if ©SaSE^-CRJtS^^S £Li:&£<fc!9fT9£. i:# 5 "C^<5 0 
15 *;l/#^ri/S?:«it51^©{SI©fit UTfis Mx.5itert-^^^^ 

20 XifSflGf- h V V &t£ ifcDT/isJ} P XtumirZ) ZLhKkV ftfrft, 5: Y(DW}& 
m*.&. &8t* if <D@£o#£T> tK> /K ^TK^h^t: K 

30 ^©^©^^ <fc oXftm~t 5 Z.b&X*%Z 0 
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t 

m-kw^^m, mvmmofew, mmvnm, M&mm*fe<omm, 

mAte, IB^o^ftfci^ *fcS#c^E, ¥<&tn t£8'Js fi&R, 

^—/vmmfa K^i/^fctt-tjbfewsi^ttfcfiF**^^*^ o.i~i 

000 mg/B, 0*U<(^1~3OO mg/B&l 0 1 Ehfcfctt 2 ftVN U 3 H»Jl^»tXiS4- 
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^/V 2-[(3R)-3-T 5; 7 ^^-W/^]-3-(2-^ an^y^V)-7-^ f/M- 




\ 



**f->V 2-({[5-{(3R)-3-[(tert-y Y**sti )V~$->V)T ^ SlV^V W-l-J 
7V ) _ 4 _ ( 2 - ^ n n -1- ( 7 h 7 ^>l") -lH-tf 7 V—JV-Z-^ ;V\ # 

;V\T^;)-Z-i>r*V-??%--yW&Sto (55.0 mg) £r4N^/l, 4-v^^l*-^^ 
(1.5 ml) fc^fi¥U 7K (0.5 ml) ^P^L, 50°CT 2 B#^m# bfei 0 EOS^Sr^ 

s ^SKafl^to (42. 0 mg) Sr#fc. 

L H NMR (300 MHz, DMS0-d 6 ) 8 ppm 10.74 (s, 1H), 8.23 (bs, 3H), 7.50-7.35 ( 
m, 1H), 7.30-7.05 (m, 2H), 7.05-6.80 (m, 1H), 4.35 (s, 2H), 3.83 (s, 3H), 
3.80-3.60 (m, 1H), 3.20-2.90 (m, 2H), 2. 75 (s, 3H), 2.65-2.40 (m, 2H), 2. 0 
0-1.80 (m, 1H), 1.70-1.20 (m, 3H). 
MS (ESI+) 430 (M + +l, 100%). 

z-zf V -2-4 ^-W^-4-^y -2- tf^7^^-W^4,5-v>t Kn 
[1, 5-a] \fy i?^-6-Z>^7$3c->U— h 
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EtO 




NBoc 



EtO 




NH 



HCI 



tert-T/^/U 4 -[4-^-2-^ ^-l-OW3-({[l-v^ h ^v"^ ^vK|-2-^ b ^iX- 
2-** y 757) # Aofc/kl-l-^ h ^rv-^ ^/W)-lH-fc°7 3/— < A'] 

t'^y— /U-5-^/V]t°^<^v?^-l-^/^>v'V-- b (136 mg) <D1, A-^^^ 

(1 ml) ?«^4N MM (2 ml) *5£tfzk (1 ml) SrftI*.* 50^T* 2 H#fffl^jn£^ 
#Lfc 0 ^^I«t5-i:iaoT, SUHtfMblM^ (77 mg) £#7c 0 
L H NMR (400 MHz, DMSO-cQ 6 ppm 9. 16 (bs, 2H), 8.11 (s, 1H), 4.29 (q, J = 

7.2 Hz, 2H), 3.88-3.87 (bs, 2H), 3.57-3.50 (m, 4H), 3.28-3.24 (m, 4H), 1. 
76 (s, 3H), 1.30 (t, J = 7.2 Hz, 3H). 
MS (ESI+) 344 (M + +l, 100%). 

mmm 3 

2-[(3R)-3-T 5 J fc^<y (2-^ n n^^v 5 /^) tf 7 ^ n IX 5-a] \fy 

^^-4(5H)-^-^ 



S0 2 NMe 2 NHBoc NH 2 
tert-^^/V ((3R)-l-{4-(2-^nn-<>'v?/l-)-3-{[(2,2-v ? ^ h^^*^)7 5 

s; y)^/v4s^]-iH-t°7^-/w5-^/W tr-^y 

Vl/S-JMX/I"**—}* (2.97 g) ©1,4-^^^ (20 ml) JfiHftfc* (20 ml 
) N 4Nm^/l,4-v J ^-=3rf-^^ (40 ml) BO'CT? 2B#(Sm#Ufc„. 0*C^ 

JfrifePU i^^MM' (30 ml) % 7k (20 ml) , ^TkithP V & (30 g) JtMx. 
tc 0 ^miC#?MU ^-tert-^/V^-^-h (2.06 g) £;&n£-[fe3f #Lfc 
0 1,4-^^f" ^Sr^M^cU tK (100 ml) ^O^ls flEfe^A' (100 ml) ~C 2 





ci 



MeO 
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• 7 f^77^f- (^PD^VSixf;W=l/l) T?**i4U ffiWfa (1.30 g) & 
#fc 0 MS (ESI+) 458 (M + +l, 36%). 

WkZLZLtoHmm (50.0 rag) ©l,4r^^^MW« (0. 1 ml) Kl4NJiffifc/l, 4-v^ 
3^>1» (1.0 ml) SrflB;U StTfl«Fliga^tfc„ RJESttS:«flE««H-a w 
iaoT> *SlOft;<a»*&©&£jfc«J (47.8 rag) £r#fc, 

X H NMR (400 MHz, CDC1 3 ) 5 ppm 11.08 (d, J = 5. 2Hz, 1H), 8.00-7.98 (m, 3H) 
, 7.50-7.43 (m, 2H), 7.22-7.19 (m, 2H), 6.99-6.96 (m, 1H), 6.73-6.70 (m, 1 
H), 4.28 (s, 2H), 3.25-3.22 (m, 1H), 2.94-2.91 (m, 2H), 2.55-2.53 (m, 2H), 

2.33-2.31 (m, 1H), 1.91-1.90 (m, 1H), 1.41-1.39 (m, 2H). 
MS (ESI+) 358 (M + +l, 28%). 



2- [ (3R) -3-T 5: / b^< V v 5 AA -3- (2- Z vi a ^< ^ i?M -5, 6- *J * fcT -7 

n [1, 5-a] tf 7 ^ f-4 (5H) -tf" ^ 



MeO.. JDMe 
I O 




NHBoc 



XXrQ 



HCI 
NH 2 



S02NMe 2 

tert-'^vl' ((3R)-l-{4-(2-^ na^<Vv ? 7W)-3-{[(2,2-v ? 7 b ^.V-l-p* 
^VV-) ( ^ 7?/]^ -1- [ ( v> 7 ^7l"T 5; J ) -1H- fc° 7 V - 

/W5 _^^} tf^y i>^-3— l'/V')^77W^7— b (126 mg) (l. 0 ml 

) ^^7K (1.0 ml) N 4N^/l,4-v ? ^-^rf-^^ (2.0 ml) SrJn^U 50 o C"e 2 
0#^#bfc o 0°C^*PU, 1,4-v^^l^ (1.0 ml) , 7K (1.0 ml) , 
mi-hV$J* (1.5 g) ^B^fdo ^.fc#t§.U v^-tert-^^^— b 

(83.8mg) SriP^-Bfeit^bfc 1, 4-^^rf-^^ffi©* tK (10 ml) SrJn 
X., ftSfeai^V (10 ml) T2HIIiBfctlU ^^fcW^Jf £MJ«$g bfc G #bH 

nu turn (56.7 mg) sr#fc 0 ^(omm^o (53.0 mg ) ^1,4-^^-^f-^raM 

(0.1 ml) ^4N^/l,4-^=^f-^^ (1.0 ml) ^ST* 1 B#F^ L 
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fc. 5ifoWi*Mi1£mm-rz> t tiot> *Jg©fb£-J|fe0>5|fi£j*l& (51.9 mg) & 

#fCo 

l H NMR (400 MHz, DMS0-d 6 ) 5 ppm 8. 09-8. 06 (m, 3H), 7.52 (s, 1H), 7.45-7.4 
2 (m, 1H), 7.23-7.15 (m, 2H), 6.92-6.89 (m, 1H), 4.26 (s, 2H), 3.55-3.51 ( 
5 m, 1H), 3.34 (s, 3H), 3.28-3.25 (m, 1H), 2.99-2.90 (ra, 2H), 2.67-2.63 (m, 
1H), 2.26 (s, 3H), 1. 98-1.95 (m, 1H), 1.75-1.70 (m, 1H), 1.46-1.41 (m, 2H) 

MS (ESI+) 386 (M*+l, 35%). 

io mw&m 5 

2-[(3R)-3-7 5; / fc^D v?^-l — f /U]-3- (2-^ n n^y v?;!/) -6-7 x 1°7 ^ n 
[1, 5-a] t'7 ^^-4(6H)-*^ 




15 tert-^A' ( (3R) -1- {4- 'O'it/U) -3- { [ (2, 2-v> * h *^-l-7 * 

r ^ j ] # -l- [ ( ^/ut 5 y ) ^./^ =■ /u] -lH- y -^-5- 

^f/H t°^y ^^-3-^/1^) i7/W^^— b (270 mg) 01,4-v^^-=¥^^ (2.0 ml) ^ 
jfcfcl* (2.0 ml) . Wm.m/l.l-VttV-^mW. (4.0 ml) &*P?U 50°C-?2B#F£ 
0°C^f^iP U t^^i^ (3.0 ml) „ 7K (1.0 ml) , j^Bft**^ b V 
20 ?A (3.0 g) SrJPx.fc 0 ^i£#mU ^-tert-^fvl^TJ — b (167 mg 

) ^P^L-8fem#bfc 0 l,4-^^f-^«r^ffi@*U > tK (10 ml) *MtL. ^ 

^^■/p (10 mi) T'2mttttsu -a-*>*fc^rttUiSr«ff»JNSbfco 

(94.3 mg) <Htfc 0 iWilli (92.0 mg) <D1, Ar^^-^WSm (0.1 ml 

25 ) \z.4mmnA-v**v^mw. u.o mi) ^ax., M-ci^iw«£#b/t: 0 rjs& 
«^«it5rtiaot, ^B^-a^boa^* (72.8 mg ) &mt 0 

l n NMR (400 MHz, DMSO-d,,) 5 ppm 11. 4 (s, 1H), 8.15-8.12 (m, 3H), 7.93 (s, 
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1H), 7.74-7.71 (ra, 2H), 7.49-7.42 (m, 4H), 7.25-7.21 (m, 2H), 7.09-7.03 ( 
m, 1H), 4.33 (s, 2H), 3.25-3.21 (m, 1H), 2.96-2.93 (m, 2H), 2.53-2.48 (ra, 
2H), 1.69-1.65 (ra, 1H), 1.66-1.47 (m, 1H), 1.45-1.23 (ra, 2H). 
MS (ESI+) 434 QT+1, 35%). 



mwi 6 

2-[(3R)-3-T 5: J tT^y v^-W/R]-3-(2-^ ta D^yi?/P)-7-7x^;l/^7VP 
[1, 5-a] fc° =7 v 5 ^-4 (5H) -Hr > 




t&xt-^f-JV [(3R)-l-(4-(2-^t3P^<Vi?/V')-l-(^ b^V^^/V)-3-{[(2-^ 
y-2-7i=/Vxf;V) 75/] #/Wl^/W -1H- \fy V-JV-S-J >V) V i?^-3- 
-f/V]*;W^-Ml^ft (150 rag) V>\,4r&Hr*f"$-lS (2.0 ml) jgiRfc* (2.0 m 

i) % mmmn,^yt^^mm (4.0 mi) ^mtl, 50 < C"e2^wft#uyt o o°c 
w&siu 1,4-v?^-^^ (3.0 mi) . tk (1.0 mi) % v y v J* (3.0 

g) «:Jnx./to li.l:MU S^art-T^A'S?*— b (65. 8 mg) SriP*.— 
8feJf#bfc 0 * (20 ml) &;&n*u mSt^J^ (20 

ml) -C2HIttttlU ^^fc#BWi4r«BE*«lbfe„ abtlltmmZisV 
vKW-^Y-y^? 4— (^^f->-/@^^^=2/l) Tlt^U flHBMfe (54.8 m 
g) «T#fc 0 (54.8 mg) ©l,4-^^-^^JBS»?S (0.1ml) &£4N*M/1 

,4-^^>^^ (1.0 ml) M^lB#fflH*£#Lfco 
f^liiaot, ^IOf^tl©ft» (47.9 mg) £#fc 0 
X H NMR (400 MHz, DMS0-d 6 ) 6 ppm 11.40-11.38 (d, J = 5. 9Hz, 1H), 8.06-8.04 
(m, 3H), 7.81-7.79 (ra, 2H), 7.48-7.44 (m, 4H), 7.24-7.21 (m, 2H), 7.06-7. 
04 (m, 1H), 6.85-6.84 (m, 1H), 4.35 (s, 2H), 3.52-3.51 (m, 1H), 3.05-2.90 
(m, 2H), 2.75-2.71 (m, 2H), 1.89-1.86 (m, 1H), 1.65-1.64 (m, 1H), 1.44-1.4 
0 (m, 2H). 
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MS (ESI+) 434 (M + +l, 31%). 

2-[(3R)-3-T 5: / t°^!J i /U]-3-(2-^ n vS-y/l'&vOitM-*-** 

y-4, Kn f^Vn [1, 5-a] tf 7 ^V-6-*^Vgfe ^ * ^/Wfc^it 




2-{(3R)-3-[(tert-^ h ^v^/k/J^/V) T =• 7 ] t 9 ^ U ^^-W/W"3-(2-^ n 
X2-5-y;U^-a^<^^/U)-4:-^y-4, 5-v>fc Kn M^Vxj [1,5-a] fcT9^^-6-*/^ 

4: -C^JSO-fb-a-* (380 mg) £ Ltifc. 

X H NMR (400 MHz, CD 3 0D) 8 ppm 8. 13 (s, 1H), 7.45-7.39 (ra, 1H), 6.99-6.93 
(m, 1H), 6.77-6.71 (in, 1H), 4.44 '(d, J= 17Hz, 1H), 4.36 (d, J= 17 Hz, 1H 
), 3.72-3.62 (m, 1H), 3.39-3.30 (m, 1H), 3.14-3.02 (m, 2H), 3.86-3.73 (ra, 
1H), 2.68 (s, 3H), 2.07-1.95 (m, 1H), 1.78-1.67 (m, 1H), 1.62-1.47 (ra, 2H) 

MS (ESI+) 420 (M + +l, 33%). 

2-[(3R)-3-T 5 / fcf-^y ^y-H^]-3-(2-^ a n^<^^/V')-5-(2-^-^y-2-7 
lfy N /P[l, 5-a] t?7 ^-^(ESO-^ 




tert-^f-iV {(3R)-l-[3-(2-^ n n^y^)-4-t^y-5-(2-t^y-2-7x^ 
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-4, 5- v 5 1 Kn bf y V n [1, 5-a] t 9 7 v 5 S-'-Z— f /Kl ^ JJ i? ^-3— f M # 
>W<*--b (38.8 rag) ©1,4-S?;^¥1f>'»»* (0.1ml) K4Ni«/l, 4-v^^f- 
^mSL (1.0 ml) ^JDis aaaT»ll*roj*#Lfc. SJC?SSr«BE««H-*-i:^«fc 
ot, ^II<Dfc^<Dfe£j&#J 08.9 mg) £r#7c„. 

J HNMR (400 MHz, DMSO-cQ 5 ppm 8. 06-8. 04 (m, 5H), 7.73-7.69 (m, 2H), 7.6 
2-7.58 (ra, 2H), 7.45-7.42 (m, 1H), 7.22-7.20 (m, 2H), 7.00 (d, J = 6. 0Hz, 
1H), 6.95-6.93 (ra, 1H), 5.47 (s, 2H), 4.28 (s, 2H), 3.55-3.51 (m, 1H), 3.2 
5-3.20 (m, 1H), 3.10-2.91 (m, 2H), 2.85-2.75 (m, 1H), 2.01-1.95 (ra, 1H), 1 
.75-1.69 (m, 1H), 1.51-1.45 (m, 2H). 
MS (ESI+) 476 (M + +l, 46%). 

mrnrn 8 1 mm<D^mx\ tie^i-. ^mj 9 ~ 2 8 ©mi:M u 
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1 



«J6«11 




##0!|12-3 



##15!|12-2 



##0l]12-4 



##0!l12-5 



##$J12-6 



##0412-7 
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16 0 



8 



CN 



0 NH 2 
CI. 




N T* S \_ N / \ 



HCI 
NH 2 



HCI 
NH 2 



CU 



##01] 1 1 



##151125 



##0I]29 



?WJ21 



H»j22 



H»J23 



H»J24 



HCI 
NH 2 



HCI 
NH 2 




###>J13 



###j19 



##0l]36 
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t 



mmm25 




###137 



##0]33 



mmm9 

*H NMR (400 MHz, DMSO-d 6 ) 5 ppra 8. 31-8. 21 (ra, 3H), 7.77-7.75 (in, 1H), 7.6 
7-7.65 (ra, 2H), 7.44-7.42 (m, 1H), 7.28-7.19 (m, 3H), 7.11-7.09 (m, 1H), 7 
.03-7.01 (ra, 1H), 7.00-6.94 (ra, 1H), 5.24 (s, 2H), 4.28 (s, 2H), 3.97 (s, 
3H), 3.72-3.68 (m, 1H), 3.20-3.11 (m, 1H), 3.05-2.95 (ra, 2H), 2.70-2.68 (m 
, 1H), 1.95-1.85 (m, 1H), 1.71-1.65 (ra, 1H), 1.55-1.35 (m, 2H). 
MS (ESI+) 506 (M + +l, 73%). 

mmm 1 o 

r H NMR (400 MHz, DMS0-d 6 ) 5 ppm 8.44 (d, J = 8. 4Hz, 1H), 8.40 (d, J= 5. 9H 
z, 1H), 8.21-8.11 (m, 4H), 7.96-7.94 (m, 2H), 7.84-7.80 (m, 1H), 7.71 (d, 
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t 

J = 5.9Hz, 1H), 7.43-7.41 (m, 1H), 7.21-7.18 (m, 2H), 7.13 (d, J = 5. 9Hz, 
1H), 7.02-6.99 (m, 1H), 5.84 (s, 2H), 4.22 (s, 2H), 3.19-3.16 (m, 1H), 3.0 
2-2.91 (m, 2H), 2.61-2.53 (m, 2H), 1.92-1.91 (m, 1H), 1.68-1.65 (m, 1H), 1 
.46-1.40 (m, 2H). 
MS (ESI+) 499 Of+1, 100%). 

mm* 1 1 

l H NMR (400 MHz, DMSO-de) 5 ppra 8.06-8.03 (m, 3H), 7.67 (d, J = 5. 9Hz, 1H 
), 7.59 (d, J = 8.0Hz, 1H), 7.50-7.42 (m, 3H), 7.28-7.27 (m, 1H), 7.22-7.1 
9 (m, 2H), 6.98 (d, J = 5. 9Hz, 1H), 6.96-6.92 (ra, 1H), 5.44 (s, 2H), 4.75- 
4.69 (m, 1H), 4.27 (s, 2H), 3.30-3.28 (m, 1H), 3.15-3.11 (m, 1H), 3.05-2.9 
8 (ra, 1H), 2.52-2.45 (m, 2H), 2.10-2.07 (m, 1H), 1.91-1.90 (m, 1H), 1.67-1 
.42 (m, 2H), 1.28 (d, J = 6.0Hz, 6H). 
MS (ESI+) 534 (M + +l, 80%). 

1 2 

l E NMR (400 MHz, DMSO-de) 5 ppm 8.13-8.10 (ra, 3H), 7.88 (d, J = 7. 7Hz, 1H 

), 7.72 (d, J = 6.0Hz, 1H), 7.69-7.65 (m, 1H), 7.52-7.48 (m, 1H), 7.43 (d, 
J = 7.7Hz, 1H), 7.26-7.17 (m, 3H), 7.10 (d, J = 6. 0Hz, 1H), 7.00-6.97 (m, 
1H), 5.25 (s, 2H), 4.27 (s, 2H), 3.19-3.16 (m, 1H), 3.01-2.88 (m, 2H), 2. 

60-2.51 (m, 2H), 1.93-1.90 (ra, 1H), 1.67-1.60 (ra, 1H), 1.47-1.41 (ra, 2H). 

MS (ESI+) 473 CT+1, 66%). 

mnm 1 3 

l H NMR (400 MHz, DMS0-d 6 ) 5 ppra 8.15-8.11 (ra, 3H), 7.68 (d, J = 5. 9Hz, 1H 
), 7.65-7.63 (m, 1H), 7.53-7.48 (m, 2H), 7.44-7.41 (m, 1H), 7.32-7.29 (m, 
1H), 7.21-7.18 (m, 2H), 7.00 (d, J = 5. 9Hz, 1H), 6.95-6.93 (m, 1H), 5.45 ( 
s, 2H), 4.27 (s, 2H), 3.83 (s, 3H), 3.61-3.57 (m, 1H), 3.25-3.20 (m, 1H), 
3.04-2.91 (ra, 2H), 2.66-2.63 (m, 1H), 1.92-1.88 (m, 1H), 1.68-1.65 (m, 1H) 
, 1.48-1.40 (m, 2H). 
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MS (ESI+) 506 (M + +l, 89%). 

mmm 1 4 

*H NMR (400 MHz, DMS0-d 6 ) 5 ppm 8. 09-8. 03 (m, 3H), 7.57 (d, J = 5. 9Hz, 1H 
), 7.45 (dd, J = 1.9Hz, 7.7Hz, 1H), 7.30-7.20 (m, 7H), 6.94 (d, J = 5. 9Hz, 

1H), 6.89 (dd, J = 1.6Hz, 7.1Hz, 1H), 4.29 (s, 2H), 4.04 (t, J = 6. 8Hz, 2 
H), 3.55-3.50 (in, 1H), 3.20-3.14 (m, 1H), 2.95-2.89 (m, 4H), 2.57-2.55 (m, 

1H), 1.91-1.89 (ra, 1H), 1.66-1.64 (m, 1H), 1.45-1.41 (m, 2H). 
MS (ESI+) 462 (M + +l, 37%). 

mmm 1 5 

l H NMR (400 MHz, DMSO-d 6 ) 5 ppm 8.18-8.16 (m, 3H), 7.67 (d, J = 5. 9Hz, 1H 
), 7.46-7.44 (ra, 1H), 7.22-7.19 (m, 2H), 7.03-6.97 (ra, 2H), 4.68 (s, 2H), 
4.28 (s, 2H), 3.68 (s, 3H), 3.52-3.44 (ra, 1H), 3.18-3.16 (m, 1H), 3.03-2.8 
9 (ra, 2H), 2.62-2.60 (ra, 1H), 1.92-1.90 (m, 1H), 1.67-1.64 (m, 1H), 1.45-1 
.41 (m, 2H). 

MS (ESI+) 430 Or+1, 44%). 

mi&M 1 6 

l H NMR (400 MHz, DMS0-d 6 ) 5 ppm 8. 30 (bs, 1H), 8.19 (s, 1H), 7.46 (dd, J 
= 1.7Hz, 7.7Hz, 1H), 7.27-7.18 (m, 2H), 7.00 (dd, J= 1. 7Hz, 7. 3Hz, 1H) , 4 
.39-4.29 (m, 2H), 3.84 (s, 3H), 3.62-3.60 (m, 1H), 3.39-3.29 (m, 3H), 3.1 
7-3.15 (ra, 1H), 3.06-3.03 (ra, 1H), 2.96-2.91 (ra, 1H), 2.61-2.52 (m, 1H), 1 
.91-1.88 (m, 1H), 1.66-1.62 (m, 1H) , 1. 47-1. 37 (m, 2H). 
MS (ESI+) 416 (M + +l, 32%). 

MMM 1 7 

*H NMR (400 MHz, DMS0-d 6 ) 6 ppm 11.00 (s, 1H), 8.12-8.08 (m, 4H), 7.47-7. 
44 (m, 1H), 7.25-7.18 (m, 2H), 7.00-6.97 (ra, 1H), 4.40-4.28 (m, 2H), 3.25- 
3.21 (m, 1H), 3.09-3.05 (ra, 1H), 2.98-2.95 (ra, 1H), 2.75-2.62 (ra, 2H), 1.9 
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9-1.90 (ra, 1H), 1.75-1.71 (m, 1H), 1.60-1.52 (ra, 2H). 
MS (ESI+) 402 (M*+l, 35%). 

mmm 1 8 

l H NMR (400 MHz, DMS0-d 6 ) 5 ppm 8. 09-8. 07 (m, 5H), 7.73-7.71 (m, 1H), 7.6 
2-7.58 (m, 2H), 7.44-7.41 (m, 1H), 7.21-7.18 (m, 2H), 6.93-6.90 (m, 1H), 5 
.61 (s, 2H), 4.28 (s, 2H), 3.60-3.57 (m, 1H), 3.25-3.23 (m, 1H), 3.01-2.98 
(m, 2H), 2.71-2.68 (m, 1H), 2.52 (s, 3H), 2.18 (s, 3H), 1.92-1.90 (m, 1H) 
, 1.69-1.66 (m, 1H), 1.47-1.44 (m, 2H). 
MS (ESI+) 504 (M + +l, 86%). 



X H NMR (300 MHz, CD 3 OD) 8 ppm 8. 35 (s, 1H), 7.32-7.29 (m, 1H), 7.11-7.07 
(m, 2H), 6.94-6.90 (m, 1H), 4.35 (d, J = 17. 2Hz, 1H), 4.27 (d, J = 17. 2Hz, 
1H), 3.50-3.46 (m, 1H), 3.22-3.20 (m,. 1H), 3.04-2.94 (m, 2H), 2.72-2.68 ( 
m, 1H), 1.93-1.89 (m, 1H), 1.54-1.38 (m, 3H). 
MS (ESI+) 359 .(M*+l, 36%). 

mi&m 2 0 

*H NMR (400 MHz, DMSO-cQ 5 ppm 8. 88 (s, 1H), 8.12 (bs, 3H) , 7. 47-7. 45 (m 
, 1H), 7.25-7.17 (m, 2H), 6.97-6.95 (m, 1H), 4.33-4.32 (m, 2H), 3.65-3.62 
(m, 1H), 3.43 (s, 3H), 3.15-3.14 (m, 1H), 3.07-3.04 (m, 1H), 2.96-2.91 (m, 
1H), 2.63-2.61 (m, 1H), 1.92-1.88 (m, 1H), 1.64-1.63 (m, 1H), 1.47-1.33 ( 
m, 2H). 

MS (BSI+) 397 (M + +l, 28%). 

mi&M 2 1 

X H NMR (400 MHz, DMS0-d 6 ) 6 ppm 8. 20-8. 17 (m, 4H), 7.89 (s, 1H), 7.80 (bs 
, 1H), 7.47-7.45 (ra, 1H), 7.25-7.18 (m, 2H), 6.96-6.93 (m, 1H), 4. 31 (s, 2H 
), 3.67-3.66 (m, 1H), 3.39 (s, 3H), 3.25-3.23 (m, 1H), 2.99-2.94 (m, 2H), 
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2.62-2.60 (m, 1H), 1.91-1.89 (m, 1H), 1.65-1.64 (m, 1H), 1.46-1.40 (m, 2H) 
MS (ESI+) 415 Qt+l, 35%). 

nnm2 2 

*H NMR (400 MHz, CD 3 OD) 6 ppra 7.49 (d, J = 5. 9Hz, 1H), 7.42-7.40 (ra, 1H), 

7.20-7.16 (m, 2H), 6.99 (d, J = 7. 2Hz, 1H), 6.87 (d, J = 5. 9Hz, 1H), 4.13 

(s, 2H), 3.76-3.74 (ra, 1H), 3.69-3.61 (m, 2H), 3.61-3.58 (m, 2H), 3.46 (s 

, 3H), 3.10-3.04 (m, 2H), 2.80-2.77 (ra, 1H), 2.02-2.00 (m, 1H), 1.75-1.73 
(ra, 1H), 1.61-1.54 (m, 2H). 

MS (ESI+) 372 (M + +l, 38%). 

mmm 2 3 

l H NMR (400 MHz, CD 3 OD) 5 ppra 7.45 (d, J = 5. 9 Hz, 1H), 7.27-7.20 (ra, 4H) 
, 7.18-7.15 (m, 1H), 6.87 (d, J = 5. 9 Hz, 1H), 4.35 (s, 2H), 3.48 (s, 3H), 

3.28 (t, J = 5. 1 Hz, 4H), 3.17 (t, J = 5. 1 Hz, 4H). 
MS (ESI+) 324 (M + +l, 100%). 

M1fcM 2 4 

1 H NMR (400 MHz, CD 3 0D) 5 ppra 7.48 (d, J = 6. 0 Hz, 1H), 7.44-7.40 (m, 1H) 
, 6.97-6.92 (m, 1H), 6.83 (d, J = 6. 0 Hz, 1H), 6.66-6.63 (m, 1H), 4.50 (s, 
2H), 4.29-4.25 (m, 1H), 3.55-3.48 (m, 1H), 3.45 (s, 3H), 3.17-3.05 (ra, 3H 
), 2.13-2.06 (m, 1H), 1.91-1.75 (ra, 3H). 
MS (ESI+) 390 (M + +l, 100%). 

mW\ 2 5 

l H NMR (400 MHz, DMSO-d 6 ) 5 ppra 8.14 (br, 3H), 7.73 (d, J = 6. 0 Hz, 1H), 
7.47-7.43 (m, 1H), 7.21 (d, J = 6. 0 Hz, 1H), 7.12-7.07 (m, 1H), 6.93-6.89 
(ra, 1H), 4.30 (d, J = 16. 3 Hz, 1H), 4.24 (d, J = 16. 3 Hz, 1H), 4.06-4.00 ( 
m, 1H), 3.41 (s, 3H), 2.99-2.94 (ra, 1H), 2.73-2.67 (ra, 1H), 2.54-2.45 (ra, 
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< 

1H), 2.32-2.24 (m, 1H), 2.10-1.97 (m, 2H). 
MS (ESI+) 404 (M + +l, 100%). 

mmm 2 6 

1 H NMR (400 MHz, CD 3 0D) 5 ppm 8.11-8.08 (m, 2H), 7.68-7.66 (m, 1H), 7.58- 
7.54 (m, 2H), 7.38-7.34 (m, 4H), 7.16-7.13 (m, 3H), 7.00-6.98 (m, 1H), 5.5 
5 (s, 2H), 4.36 (s, 2H), 3.64-3.58 (m, 1H), 3.31-3.30 (m, 1H), 3.05-3.04 ( 
m, 2H), 2.85-2.81 (m, 1H) , 2.55-2.53 (m, 2H), 2.05-2.01 (m, 1H), 1.80-1.75 

(m, 1H), 1.58-1.52 (m, 2H), 1.24 (t, J = 7. 3Hz, 3H). 
MS (ESI+) 504 (M*+l, 71%). 

mmm 2 7 

*H NMR (400 MHz, CD 3 OD) 5 ppm 8. 24 (s, 1H), 7.46-7.37 (ra, 2H), 7.18-7.04 
(m, 6H), 4.46-4.40 (m, 2H), 4.07 (q, J = 7. 1Hz, 2H), 3.73-3.65 (m, 4H), 3. 
34-3.33 (m, 1H), 3.12-3.08 (m, 2H), 2. 81-2.80 (m, 1H), 2.00-1.99 (m, 1H), 
1.70-1.69 (m, 1H), 1.59-1.50 (m, 2H), 1.10 (t, J = 7. 1Hz, 3H). 
MS (ESI+) 524 (M + +l, 99%). 

MMffl 2 8 

*H NMR (400 MHz, DMS0-d 6 ) 5 ppm 8. 38 (s, 1H), 8.11-8.10 (m, 1H), 8.10 (bs, 
3H), 7.95-7.94 (m, 1H), 7.81 (d, J = 8. 3Hz, 1H), 7.58-7.56 (m, 2H), 7.46- 

7.44 (m, 1H), 7.38-7.36 (m, 1H), 7.24-7.22 (m, 2H), 7.09-7.07 (m, 1H), 6.9 

6 (d, J = 6.5Hz, 1H), 5.93 (s, 2H), 4.37-4.35 (m, 2H), 4.05 (q, J = 7.0Hz, 
2H), 3.68-3.65 (m, 1H), 3.25-3.10 (m, 2H), 3.01-2.95 (m, 1H), 2.68-2.65 ( 

m, 1H), 1.92-1.90 (m, 1H), 1.75-1.71 (m, 1H), 1.47-1.39 (m, 2H), 1.04 (t, 

J = 7.0Hz, 3H). 

MS (ESI+) 570 (M + +l, 100%). 

mmm 2 9 

2-[(3R)-3-T ^ y t'^y v J ^-W/l/]-3-(2-^ n n -5-37/1^ n^^vVu) -5- ^ =f- 
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;W6, 7-v>t 

Ck 



Knlf7 v /n [1, 5-a] fcT 9 S?1"-4(5H) 





ci 



F 



F 



NH 2 



3-(2-^ p n-5-7A'*n^y^;U)-2-3 ^- K-5-7 7-i?t Kn t°7/P [ 

1 , 5-a] t° 7 v> i/-4 (5H) V (420 rag) s (R) -tert-3-7*^^ t?-< JJ T A 

5 s*?*- b (400 rag) N ^tix^A (652 rag) , &£X$3 VftM (9.5 rag) <Dn-7* 
fn=MJ/i/ (5 ml) W^SritW*, 110^20B#FiSljf #U ^kfca^bUl (2 

o rag) fcflq x.t PMSTnoH#F B m# Ufc„ -e#r«, V t> ^atj 7 ^ * * 
•rf^77^ (^#-^^/B»=.^=i/i) t»»U (100 mg) &#fc 

e *m*^drtb©^^y— ^ (4 mi) mm^iwrnm^ (2 mi) 

(^ p a tJn/^A/^ * 7 — /V=10/l~^ p p 7jyWV7 ^ J —A/ b y ^f-JVT % V 
= 10/1/0.1) T?flWRU &m<D4b&m (l rag) £#fc 0 

15 X H NMR (400 MHz, CDC1 3 ) 8 ppm 7. 33-7. 27 (m, 1H), 6.85-6.79 (m 1H), 6.76-6 
.70 (m, 1H), 4.32-4.18 (m, 4H), 3.79-3.72 (m, 2H), 3.20-3.12 (m, 1H), 3.10 
(s, 3H), 3.02-2.93 (m, 1H), 2.90-2.76 (ra, 1H), 2.74-2.66 (ra, 1H), 2.57-2 
.48 (ra, 1H), 2.10-1.10 (m, 4H) . 
MS (ESI+) 392 (M + +l, 100%) . 



mmm 3 0 

2-[(3R)-3-T ^ J tf^!Ji?y-M^]-3-(2-^ p P -5-7/>t n <<.lsi?M -5-7 f- 
;l/t°7^n[l, 5-a] t° 7 (5H) ^ 



20 
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3- (2-^ o D-5-7;Vtn^y^;V)-2-3 - f/Hf7 N /o [1, 5-a] v> 

i/-4 (5H) ^ (100 mg) N (R) -tert-3-^ f-?V p ^-3— f A'* /W* ^ — b (96 
mg) N JW»*y^A (102 mg) s xf (30 rag) „ *3«fcTJ«3 !7-ffc#3 

(2.3 ng) (2 ml) *80^T?8B#WU 11O°C^2O0# 

Wftift^^=l/1) "t?»«U (25 mg) ^#fc„ 

—)V (5 ml) 3»K12Ni&^7k (2 ml) &&&r?1tn^ 2 B#fTO« Lfc„ £J£$ttr 
10 ^WUttiU ^nn7l>/^-C2|lI}4fctJbfc 0 ^fr^;/t^!SJitt&*flSIW- b 

y * *ee»ibu mm(oik&w (2 mg ) &^£,@{fc£b-c#fc 

o 

L H NMR (400 MHz, CDC1 3 ) 5 ppm 7. 35-7. 30 (m, 1H), 7.28 (d, J = 5. 9Hz, 1H), 
6.87-6.80 (m, 1H), 6.74-6.69 (m, 1H), 6.44 (d, J= 5. 9Hz, 1H), 4. 45 (d, J 
15 = 17.4Hz, 1H), 4.38 (d, J= 17. 4Hz, 1H), 3.46 (s, 3H), 3.35-3.28 (m, 1H), 

3.20-3.12 (m, 1H), 2.88-2.72 (m, 2H), 2. 61-2.53 (m, 1H), 1.89-1.80 (m, 1H 

), 1.72-1.17 (m, 3H). 

MS (ESI+) 390 (M*+l, 100%) . 

20 mW\ 3 1 

2-[(3R)-3-T ^ J tf^I) i^^-W/U]-3-(2-^ o n^^i>/^)-5-(3-7/^n 
z=-)V) -A-^-^r y-4, 5-v 5 fc Ko \fy V^u [l, 5-a] fc?7 ^^-6-*7V*>flft 




25 ^^/V 2-{(3R)-3-[(tert-y b=3rv-^^#^/k)T ^ y ] t°^y v^-W/W-3-( 

2-^ n D^y^l/)-5-(3-7;l'to7i=/V)-4-t^y-4, 5-v^fc Kn 1^7/n[l, 
5-a] t°9v ? >'-6-^/^^v'l/— h (88.0 mg) 01, 4-v^^l*-^ (2.0 ml) ^^tC 
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m-Tmit-ThV *-Mc*£ifc (l.o mi) 50°CT2B#^ts#ufc o m.mz%t 

*PU 5%^^7K*^by 1>^7K^ (20 ml) mSt^^ (20 ml) t* 2 0 

h^77>f- (^U^y/K ^BB*^/^^ /U=50/l) tfltjRU J»M#) 
(62.6 mg) &#fc 0 ^Hin<03»jRlfe (59.6 rag) ©1, (0.1 ml 
) ^4Ni£^/l,4-^#^V^ (1.0 ml) &H0%., &M.*V 1 WfBlfflfc Vfco KJfc 
i^»Efit5^i:tiot % &m<ote&fo<0&&J&to (60.0mg) Sr#fc„ 
l H NMR (400 MHz, CD 3 0D) 8 ppm 8. 27 (s, 1H), 8.22-8.20 (m, 3H), 7.46-7.44 
(ra, 2H), 7.25-7.21 (m, 4H), 7.14-7.12 (m, 1H), 7.04-7.03 (m, 1H), 4.31 (s, 
2H), 3.67-3.66 (m, 1H), 3.30-3.28 (m, 1H), 3.15-3.13 (m, 1H), 3.02-2.99 ( 
m, 1H), 2.68-2.65 (m, 1H), 1.93-1.91 (m, 1H), 1.68-1.66 (m, 1H), 1.50-1.38 

(m, 2H). 
MS (ESI+) 496 (M + +l, 100%). 



mmm 3 2 

zc^-)V 2-[(3R)-3-T 5; 7 tT^U i^^-W^]-3-(2-^ P P-5-:7/Kfr n-^^/V)- 
4-t^y-4 ( 5-v?t Kt2 fc°7/a [1, 5-a] t°7 ^^-6-*;^^^^"- b 




N-({5-{(3R)-3-[(tert-^ b^^/W^^)T 5 J 1 tT-<9 S^-W/l' 
} -4- (2- ^ n o -5- 7 /V^- p ^ ^ ^) -1- [ ^ 'f'/^T 5 / ) * - 1H- 1° 9 ^ 

— /W3-W /W jfc/WS—A') -3-^ h v'-o-J^/l'i? y ^ < 300 m e) 01 » 4-^^-=^ 
•9-^(4 ml)^^4N^/l,4-^^i?-^(8 ml) ^P^T50°CTnB#^it# Lfc„£fc 

2 -^n/V — M20 ml) U 7 * >-*/M^^(77 mg) ^^P^T60 o CT'30^ 
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X H NMR (400 MHz, CD 3 OD) 5 ppm 8. 18 (s, 1H), 7.47-7.43 (m, 1H), 7.01-6.96 
(m, 1H), 6.80-6.75 (m, 1H), 4.50-4.38 (m, 4H), 3.74-3.65 (m, 1H), 3.20-3.0 
5 (m, 3H), 2.90-2.80 (m, 1H), 2.71 (s, 3H), 2.08-1.98 (m, 1H), 1.81-1.72 ( 
m, 1H), 1.63-1.50 (m, 2H), 1.41 (t, J = 7. 1Hz, 3H). 
MS (ESI+) 448 (^+1, 53%). 

mmm 3 3 

2-[(3R)-3-r 5: / t°^y v?^-W/p]-3-(2-^ d a^y^)-5-/fyn^7yo [1 

, 5-d] [1, 2, 4] b ]) T^^-4(5H)-^"^ 



NH 2 

l H NMR(300MHz, DMS0-d 6 ) 5 ppm 8. 80 (s, 1H), 8.25 (bs, 3H), 7.47-7.43 (ra, 
1H), 7.26-7.17 (m, 2H), 7.02-6.99 (ra, 1H), 4.34 (d, J=17. 6Hz, 1H), 4.27 

(d, J=17.6Hz, 1H), 3.49 (s, 3H), 3.47-3.45 (m, 1H), 3.13-3.09 (m, 2H), 

2.96-2.89 (m, 1H), 2.62-2.58 (ra, 1H), 1.92-1.88- (m, 1H), 1.63-1.60 (m, 
1H), 1.46-1.32 (m, 2H). 
MS (ESI+) 373 (M + +l, 43%) . 

mi&W 3 4 

2-[(3R)-3-T 5: 7 f^P v ? ^-W/l^]-3-(2-^ n n^^v ? 7V-)-5-(2-^-^y-2-7* 
~,\,^;V) \fy yn [1, 5-d] [1, 2, 4] hV T V s V-4 (5H) -Jr ttOfttt 
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HCI 



NH 2 



•mm 8 1 mmv jj%zx\ mmvit&m (125 m g ) uyt, 

l H NMR (300MHz, DMSO-d,,) 6 ppm 8.90 (s, 1H), 8.21 (bs, 3H), 8.03 (d, 

J=7.3Hz, 2H), 7.73-7.68 (m, 1H), 7.59-7.54 (m, 2H), 7.46-7.43 (m, 1H), 

7.24-7.21 (m, 2H), 7.03-7.01 (m, 1H), 5.55 (s, 2H), 4.36 (d, J=17. 7Hz, 

1H), 4.29 (d, J=17.7Hz, 1H), 3.46-3.44 (m, 1H), 3.16-3.12 (ra, 2H), 2.99- 

2.92 (m, 1H), 2.67-2.63 (m, 1H), 1.93-1.90 (ra, 1H), 1.65-1.62 (m, 1H), 

1.48-1.34 (m, 2H). 

MS (ESI+) 477 (MM, 100%). 

mmm 3 5 

2-[(3R)-3-T^ J tr-^U ^^-W/^]-3-(2-^ n n^^iW-B-W V*rS V 
4 °f-fV) tT 7 9 n [1, 5-d] [1, 2, 4] b V T (5H) 




NH 2 



8 £ l^tS^ife-C, mM<0\\^m (141 rag) Sr^jfc Ufc 0 
X H NMR (300MHz, DMS0-d 6 ) 8 ppm 8. 89 (s, 1H), 8.50-8.48 (m, 2H), 8.39 (bs, 
3H), 8.24-8.21 (ra, 2H), 8.08-8.02 (m, 1H), 7.92-7.89 (m, 1H), 7.45-7.42 
(m, 1H), 7.24-7.21 (m, 2H), 7.14-7.11 (ra, 1H), 6.02 (s, 2H), 4.38-4.26 (m, 
2H), 3.73-3.71 (m, 1H), 3.15-3.13 (m, 2H), 3.00-2.95 (m, 1H), 2.64-2.60 
(m, 1H), 1.94-1.90 (m, 1H), 1.65-1.61 (m, 1H), 1.53-1.25 (m, 2H). 
MS (ESI+) 500 (M + +l, 100%). 

mmm 3 6 
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2-[(3R)-3-T 5: J t°^y ^>--W/^]-3-(2-^ n p^<^7U)-7-( b U a ^ 

^/w) tr? y a [i, 5-d] [i, 2, 4] h y t^v^csh)-^-^ jfts^B: 



HCI 



CF 3 NH 2 

n«] 8 1 mm<Djjmx\ (6 mg) tfc 

l H NMR(300MHz, CD 3 0D) 6 ppm 7. 35-7. 31 (m, 1H), 7.13-7.09 (m, 2H) , 6.96- 

6.92 (m, 1H), 4.45-4.29 (m, 2H), 3.50-3.46 (ra, 1H), 3.25-3.11 (m, 2H), 

3.02-2.95 (ra, 1H), 2.76-2.67 (ra, 1H), 1.95-1.90 (m, 1H) , 1. 64-1. 30 (ra, 3H) . 
MS (ESI+) 527 (MM, 51%). 



1J3 7 

2-[(3R)-3-T^ J t'^y v?>--W/k|-3-(2-^ n n^<>'v ? ^)-5-(2-^-^y-2-^ * 
=/^^/U)-7-( h y :7/l^"P f-Ad t°7 y n [1, 5-d] [1, 2, 4] h y T v ? >'-4(5H)- 




HCI 



CF 3 NH * 

^J601J 8 t mU<033ifeX\ *H©-fb-fr*(18 rag) Sr-^EfcUfCo 

X H NMR (300MHz, CD 3 0D) 5 ppm 8.08-8.02 (m, 2H), 7.71-7.61 (m, 1H), 7.53- 
7.48 (m, 2H), 7.38-7.33 (m, 1H), 7.12-6.98 (m, 2H), 6.86-6.83 (m, 1H), 
5.84-5.69 (m, 2H), 4.35-4.24 (ra, 2H), 3.62-3.44 (m, 1H), 2.97-2.70 (m, 
4H), 1.92-1.81 (m, 1H), 1.64-1.60 (ra, 1H), 1.46-1.21 (m, 2H). 
MS (ESI+) 545 (M + +l, 85%). 



mm 3 8 

* 2-[(3R)-3-T 5 / fc'^y v ? ^-W/W]-3-(2-^ o a^^v ? /l^)-7-(2-^ b =¥ 
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^-2-^-^y^^-/V)-4-^y-4, 5-v>t Kn fcf^yp [1, 5-a] JVtS* 




\ o 
i?t ^ N-{[5-{ (3R)-3-[ (tert-^ b ^ri^/V^/V) T 5 J ] tT-< U v^-W 

/W-4-(2-^ p n^<^i^/W)-l-(^ b^v^^/VO-lH-tf^y*- /^-3— <)V\3j)Vi$~ 

M y * — b tS-^fe (57. 5 mg) «r4N4£B*/l, 4- v^^f" (1 

.5 ml) tet&fcU 7k (0.5 ml) SrJlUfc, 50 < CT2B#F^#L^ o RJSSSifcSrfccffi 

SUB^-ffc^* (40. 4 mg) &#fc 0 

1 H NMR (300 MHz, DMSO-d 6 ) 5 ppm 11. 05 (bs, 1H), 8.16 (bs, 3H), 7.50-7.35 
(m, 1H), 7.30-7.10 (m, 2H), 7.00-6.90 (m, 1H), 4.40 (s, 2H), 4.35 (s, 2H), 
3.81 (s, 3H), 3.80-3.60 (m, 1H), 3.68 (s, 3H), 3.20-2.80 (m, 4H), 1.95-1. 
75 (m, 1H), 1.70-1.55 (m, 1H), 1. 55-1. 20 (m, 2H). 
MS (ESI+) 488 (M*+l, 100%). 

MMm 3 9 

2-[(3R)-3-T 5: / fc^y v^-W/l/]-3-(2-^ P P^O-.^A-)-9-^ f/W7, 8-i?K 
KP-4H, 6H-t°^ y P [1, 5-a] fc°P P [1, 2-d] m&M. 




mmm 2 1 mm<D^mx\ ii©{h^ (15 mg ) ufc 0 

l H NMR (300 MHz, DMS0-d 6 ) 5 ppm 11.05 (bs, 1H), 8.16 (bs, 3H), 7.50-7.35 
(m, 1H), 7.30-7.10 (m, 2H), 7.00-6.90 (m, 1H), 4.40 (s, 2H), 4.35 (s, 2H), 
3.81 (s, 3H), 3.80-3.60 (m, 1H), 3.68 (s, 3H), 3.20-2.80 (m, 4H), 1.95-1. 



WO 2005/021550 



PCT/JP2004/012617 



17 4 

75 (m, 1H), 1.70-1.55 (m, 1H), 1.55-1.20 (m, 2H). 
MS (ESI+) 488 (M + +l, 100%). 



mmm* o 




mnms tmm<D^mx\ mm<D4k&w(i27 mg^-a^ufc 



*H NMR (400 MHz, DMSO-d 6 ) 8 ppm 8. 30 (s, 1H), 8.18-8.14 (ra, 4H), 7.97-7.94 
(m, 1H), 7.80 (d, J = 8.2Hz, 1H), 7.58-7.55 (m, 2H), 7.45-7.42 (m, 1H), 7 

.37-7.36 (m, 1H), 7.23-7.21 (m, 2H), 7.05-7.03 (ra, 1H), 6.92-6.90 (ra, 1H), 
6.03 (s, 2H), 4.34-4.31 (m, 2H), 3.68-3.64 (m, 1H), 3.19-3.17 (m, 1H), 3. 

08-3.06 (m, 1H), 3.00-2.95 (m, 1H), 2. 67-2.65 (m, 1H), 1.93-1.91 (m, 1H), 

1.67-1.65 (m, 1H), 1.50-1.40 (m, 2H). 

MS (ESI+) 542 (M + +l, 76%). 



mmm4 1 

2-[(3R)-3-T ? 7 fc 0 ^ •v f ^-W/H-3-(2-^ P P^y^)-4-^^y-4, 
Kp y?=7VvL [l, 5-a] M°7i?^-6-Xsl<7$3ri/U— h 




miMm8 tmm<D^mx\ mm^it^mizz mg)^^b/c 0 

*H NMR (400 MHz, DMSO-de) 8.16 (s, 1H), 8.05-8.00 (m, 4H), 7.47-7.45 (ra, 1 
H), 7.26-7.18 (m, 2H), 7.00-6.97 (m, 1H), 4.38-4.27 (ra, 4H), 3.59-3.57 (m, 
1H), 3.18-3.16 (m, 1H), 3.05-3.02 (m, 1H), 2.95-2.92 (ra, 1H), 2.61-2.52 ( 
m, 1H), 1.91-1.90 (m, 1H), 1.72-1.69 (ra, 1H), 1.43-1.37 (m, 2H), 1.31 (t, 
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J = 7. 1Hz, 3H) . 

MS (ESI+) 430 (M + +l, 50%). 

###J 1 

3-(2-^nn-5-7/l/tn^y^)-2-3-K-5-^f;V-6,7-^t Knf^^n [l, 
5-a] fc° 7 & (5H) ^ 




$?3— K**!' (5 ml) *5,t«^y7^/W (2.2 ml) 2-T 5 

/-3-(2-^ p P-B-^/l^O'O'SW-B-.* f;W6, Kn tf^^P [1, 5-a] fcf 

7 Vis-Am-*^ (lg) SrM-eJP^., ^aarClJSBSJfcttbfco RjS##fcS' 

<Dft&m (0.98 g) SrHfeHflsi: LT#fc„ 

X H NMR (400 MHz, CDC1 3 ) 5 ppm 7. 28-7. 23 . (m, 1H), 6.79-6.72 (m, 1H), 6.47- 
6.42 (m, 1H), 4.42-4.37 (m, 2H), 4.11 (s, 2H), 3.73-3.68 (m, 2H), 3.04 (s, 
3H). 

MS (ESI+) 420 (M + +l, 100%). 
2 

3-(2-^ n u-5-y/^X2^<^^/U)-2-=l— f/H^^/atl, 5-a] b°7^y-4 

(5H) 




i?3-K^*^ (5 ml) „ S^yT^W (2.2 ml) 
3- -5-7 /K*" P ^ -5- ^ t? 9 ^ o [ 1, 5-a] tf y ^-4 (5H) ^ 

•7f^77>f-^na /Jv^i* fl> b^=3rih^/^^^^= 2 / 1 ~ 1 / 1 ) -Ctt84 b 
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fc 0 nbtiitmm&i&ffist^'W^y-^ mi/3) i-t\ ^>i§-^#u, 5± 

ti^^Utt, SS©^*) (0.77 g) &3t&@#£: bT#fc„ 
X H NMR (400 MHz, CDC1 3 ) 6 ppm 7.44 (d, J = 6.0Hz, 1H), 7.37-7.32 (ra, 1H), 
6.88-6.81 (m, 1H), 6.56 (d, J = 6.0Hz, 1H), 6.51-6.46 (m, 1H), 4.34 (s, 2 
5 H), 3.49 (s, 3H). 

MS (ESI+) 418 (T+l, 100%). 



7-3- (2-* n n-5-7;l/tn^^^)-5-^ f Ko ^7 N /n [1, 

10 5-a] tf 7 ^-4 (5H) -aj" V 



:n^vk 3-T 5: /-4-(2-^ p D-S-^/^n^y ^-lH-t 0 ^ ;W5-^;W#^r 
b (24.0 g) „ H^W5y)tfll'^ 0.8 g) N iSXX^hV 
75^ (56.1 ml) Off7tFo77^ (200 ml) fg&LK^ Zj^v'-tert-^ 
15 (70.3 g) ^TK^TAn^L, P*a£T?2H#ra»#SL tfi«]|SclUfc„ zKStJH 

U (60.5 g)<£r#fc 0 &fc#&j$*j<E>.**/— (200 ml) igtffcKiTKBfeft; 

•T $ A (12.9 g) (DTK (100 ml) j§^«rJPx. % 50 c C"C6^F^^#f^s 
20 fcJ&ttLfc. *jKSr«ff*»bs 5%«Hfe7K**y ^AtKISSR (iooo ml) ^nx.T 

SM4tcb"C % JSmt^/u (400 ml) T'21Uttm Lfc 0 -g-fcHirfc^flRJi Srt&fn^S&TK 

Ti»U flftiK^V^A-eftjft, &ifi& 5t?riffIItt, (35.7 
g)£#fc 0 (17.9 g) CN.F^^f^AT? K (100 ml) ffifti^ 

l-tKa^yXH)/^ (6.16 g) ^sXXM-^f-^T /V (3. 

25 03 g) =gr*n;ts Hl£!ftKl-^?Vl^3-(3-SM *f"fVT tf/l^v 5 ^ % K 

(7.72 g) ^Tk^TAPx.. ^fiarensraaH^u *m-c>WEjfc«ufc. EOKifc 

tKtK (500 ml) SrJn*., tfrffi Lfcfg&Sr^ifl U #@ft&7 * n czTfcA- 
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A Oft 1/1) Ki##£i£fcftBE»iM&U Sa^^/ww/b/^y mi/D *M 
i-CiJIIIttai^ffco %W<D*m%mWt^?-^ (500 ml) T-ttWU 
J^tK (300 ml) Ti!fe*£U a^MJ^^T^^ 5^^MJE^UT 
N ^ffiS:#fc„ ^^b^?S§r-^^br^^ (24.8 g)*nfro *£*»ON,N- 
5 ^f/V*^T5K (100 ml) fffifclZ. V V Z7^~/Vft*7j 1/ (15.8 g) St^PX. 

N ^h\^mmtmm (20 g ) &^T*Bx.TiiJ]M,K-ci5£\ ^m-?iB#[Mttf£#bfc 
o ms&m\z&m* a (16.7 g) trflpx.. 7o t c-e2^Bg^#bfc„ ML*-e?& 

*Pm. tKtK (500 ml) fc5£U ^rc^/i/ (300 ml) t?2|I]tttii Lfc 0 ^^fdW 
$SJl£7k (300 ml) -C2[e]}$fe?#-U ^fR^TKT^^bs - t o 

10 T£*» (48 g)&#7c 0 (200 ml) mm^umWtfc (100 

ml) SrJRX.. MT«Mtfc 0 ?«£^ffit$tU 3N^7k (200 ml) *3«tt>* 
7K (300 ml) %JBX N ^m.^^ (500 ml) ^T^Lfc tKJB fcl$<l£# V !7^£r 
T/^ytt^bs ^nn;JvW* (300 ml) -e2[Hj^Wbfc 0 -a^-^fcW^Jl 

3/5>£>@1*^vK i^^/iV**/— /wiO/DT'fS^bfCo #fefrfcftii4£>§: h 
A^V/'^MM' mi/ 2.) -T?5^ ?fe#U ^#bT, tlOfM (3.9 g) 

l H NMR (400 MHz, CDC1 3 ) 6 ppm 7. 32-7. 28 (m, 1H), 6.98-6.93 (m, 1H), 6.86- 
20 6.81 (m, 1H), 4.20 (s, 2H), 4.22-4.18 (m, 2H), 3.75-3.71 (m, 2H),3.62 (s 
, 2H), 3.11 (s, 3H). 

2-T ^ /-3-(2-^ n u-S-yjVyiru^l/V^-S-t^jvyf^yu [1, 5-a] t°7 v>:/-4 
25 (5H)-^"V 



H 

3-T 5: /-4-(2-^ n a-5-77^n^^i>/V)-lH-t: 0 7y , -/^-5-^/V'7i?^ 
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i/V—Y (24.0 g) s *J*?-jVT%/\fyt?l' (9.8 g) „ *5 XT* h V ^A-T % 
1/ (56.1 ml) ©fh7t Ko77V (200 ml) H^^^-tert-^^ ( 

70.3 g) ^7K^T*Px.> IH?a^T»2B#^m#^ N ^l.T?«^cttLfe 0 TK&AnxJ^ 

U (60.5 g)&#fc„ ^#£/&^<D^*/-/l' (200 ml) MeKStU 

Tkmt-rV V V& (12.9 g) (£>tK (100 ml) ^%An^. 50 o CT*6B#ra»#^> ^ 

?aT^^c»Lfc 0 ft^ijiiiL, 5%^tr^p v^mm aooo mi) & 

2lP*JH4£:U mm^^ (400 ml) -X?2|Htttti bfc 0 ^^fc^SSr^fP^m 

10 7kTi!fe#U iiv^v/^Atm £««r«JEEWH&U (35.7 

g)&*#fc„ (17.9 g) ©N,N-^fM/^7^ K (100 ml) S&fifc^ 

i-t Kn^^yXbUT/^ (6.16 g) jsiw-^fm hr/v-rt F 

^f/wrt^-^ (4.8 g) Srflpx., I^fiii-xf /^-(s-v 5 ^ f ^7 5 J 

k (7.72 g) ^kiftTJnx.s Pi&arewSMWifM^u ^-e^ 

15 Jfcftbfco K^^tK7K^Dx. n ftSfe^^T?2HlttWU ^t>*^W*»S«r5% 

> (50 ml) SSHfttcatU 4N^m/l,4-v ? ^-^ff->' (100 ml) «:M.-e2JB*. % mU 
^5BfTOttbfc„ h/^^/^^f-^^R^s *fWbfc@^?:^iib 

u mm<Dit&m (4.1 g ) ^efe@^itt#fc 0 

l H NMR (400 MHz, CDC1 3 ) 6 ppm 7. 34-7. 30 (m, 1H), 7.19 (d, J = 5. 9Hz, 1H), 
7.00-6.95 (m, 1H), 6.88-6.82 (m, 1H), 6.41 (d, J = 5. 9Hz, 1H), 4.35 (s, 
25 2H), 3.86 (s, 2H), 3.49 (s, 3H). 
MS (ESI+) 307 (M + +l, 100%). 

=^=f-;V 3-7 5 7-4-(2-^ o o-5-^/U^n^>'v ? 7P)-lH-t; 0 7y , '-^-5-^/^=3rv / 
30 h 
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ci 



ci 




CN 



H 



F 



F 



^ (100 ml) \zj-hV&& (3.7 g) ^tK^T^*ToAPx. n 

f&1rZ>-§-X'W¥^1Z 0 3-(2-^ n n-5-7;^n 7x=;u)^o A'y= (24.0 
g) SocfcTJ^^-^i^^Vl' (16.8 ml) <D^9 /V (50 ml) $&$ft&M.-C3RT 
U 80°C-e6B#^^#b, ^-CSmUfCo tKtK^tK^T^JPx.. lN*Slft**CpHSrl^ 

■r^V^A-Cftift, ^?SSr«JEE»3teb-r, (36.1 g)£#fc„ & 

K^*:£j$1to<B** / — ^ (150 ml) t F^v^lTkfP^ (9 ml) „ 

(20 ml) *Mx., 80°C-C3H#^#bfc o Rj^&&M*-C?fr*PU TjakSrflB 

wuB#Mtwh^^ftiiu' *»u> mm<Dit&m (24.0 g ) 

l H NMR (400 MHz, CDC1 3 ) 5 ppm 7. 35-7. 31 (m, 1H), 6.88-6.83 (m, 1H), 6.77- 
6.73(m, 1H), 4.30 (q, J = 7. 1Hz, 2H), 4.08 (s, 2H), 1.23 (t, J = 7. 1Hz, 3H 
). 

MS (ESI+) 298 (M + +l, 100%). 



3-(2-^oo-5-7^td7x^)^D/^7 5 K (24.9 g) <D YtV^l/ (200 m 

i) ummK, tti/mkv^ (23.66 g ) &mmx*i3nz., 8o°cx^mmm:W^±o 



3-(2-^ D p-5-7/^p 7i-/V)^n^y= h y /V 
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msmu-c. mmofo&to (24.0 g ) t vxfflt 0 

l n NMR (400 MHz, CDC1 3 ) 5 ppra 7. 37-7. 33 (m, 1H), 7.07-7.02 (ra, 1H), 7.00- 
6.94 (m, 1H), 3.06 (t, J = 7. 3Hz, 2H), 2.69 (t, J = 7. 3Hz, 2H). 
MS (ESI+) 184 (M + +l, 100%). 



3-(2-^ a n-5-7;Utn 7x=^)^n If (38.8 g) *5«fctJ% N-v 5 ^ 
10 )VJ>rr% K (0.1 ml) ©b/l'xy (400 ml) &ttK:#U Wtef-X^tV (15 ml) 



ml) SrJP^.-CSaf«EE«MgUfcc nm^Y^^ (50 ml) ^MzMmt b/c 0 28 
%T^=TtK (233 ml) t^li^TiTbs IH?aSX'30^ N ^^6^^ 

U ftjftLT, mMcoik&m (23.6 g) SrSfeS^i: UT#fc„ 
l H NMR (400 MHz, CDC1 3 ) 6 ppm 7. 33-7. 28 (m, 1H), 7.04-6.99 (m, 1H), 6.92- 
6.85(m, 1H), 5.52 (d, J = 6. 4Hz, 2H), 3.06 (t, J = 7. 7Hz, 2H), 2.54 (t, J 
20 = 7. 7Hz, 2H) . 

MS (ESI+) 202 (M++1, 100%). 

25 



###J7 

3- (2-^ p P-8-7;l'tn7x=/V) % K 




SrM-(?*STU ^og|60 o CT*3B#^8l#Lfc o flSRMt«:«JEE»«Sb. (200 



CI 



CI 



o 




F 



F 
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2-^an-5-7/^o Y;V^^ (50.0 g) WBMtt&M (750 ml) $$fcfc:N-:/n 

% k (67.7 g) *3«tt^ry>r yyf;^Mi;> (0.7 g) Sr^n*., *p 
JKOBKTSl^imi^U m.ffi.X~m&J&W^tt 0 «fWbfc^aMfc«r*au 6«tSr» 

5 3.^/l/=l/l)T?«f«U «f*Mfc (82.2 g)£#7i 0 ^H*7^ (150 g) &£Xth 
\)^)VT%1/ (100 ml) (Di?^^/W^/^ ! ¥v'K (500 ml) W0\^ 
i^^V^/^drVKS^ (150 ml) «:*#T 3 0#a»»*T$RTU ^&T*3BK 
Mtt £OS?§$&£*7K (2000 ml) fr^U H^^^ (1000 ml) T?2Htf*ffl 
U ^*>*^:^r«»«:«JEE«5«Sb-C^ftS:#^. ^ (60 

io omi) mmmztomgwrFiowmwiWi', itt«ttifc. sjssesr«ff«i*e 

U 7K (500 ml) &JP*.t\ g^cc^ (300 ml) t2 0iffltt o 

mzufcrnmu ^.mm (no g ) sr#fc 0 ^^^^^1,4-v?^-^^^ (500 

ml) N 12N^7K^ (200 ml) ^rJnx.TAPf^il»fgT20BtF^!i# b/c 0 
MmmMm^, 7K (500 ml) *:2ni;t-Cifclfc:t3vU (500 ml) "C 2 UlttW Ufc Q 
15 :b^rt^1$«te^EEMU ^T^y 17 A (70 g) <E>tK (500 ml) Wfcb, fcmit 
i~hV 17 ^ (40 g) (DTK (300 ml) ^^Px.. ^dM^ (500 ml) -C^Lfc 
12R^T*7kJl£:^4£ U ^pptJvW* (1000 ml) "C 3 IHttffl bfc 0 -^fc^fcW 

^iE^-t-^:i^i3:<tox, mmmt-etm os.sg) ^#fc 0 

20 X H NMR (400 MHz, CDC1 3 ) 6 ppm 7. 33-7. 29 (m, 1H), 7.02-6.98 (m, 1H), 6.93- 
6.87(m, 1H), 3.04 (t, J = 7.7Hz, 2H), 2.71 (t, J = 7. 7Hz, 2H). 
MS (ESI+) 203 (M + +l, 100%). 

25 )V 2- { (3R) -3- [ (tert-y b * ~M T 5: J ] M°-< V S> V- W /W "3- (2- 

^ p p /<y^|/) -5- (3-7 /W*- P7x -4-^-^ V-4, 5- i? fc K n tT 9 ^ o [1, 5-a 
] fc°7 ^^-6-^yU7j?^rVW— b 
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2-{(3R)-3-[(tert-^ y*c%/*> fl/i$~)V)T % /] bT-^l? ^^-W/W"3-( 
2-^ P p^^/V) -4-^"^ y-4, 5-v 5 1 K P fcT 7 V n [1, 5-a] If 7 A'tf 

b (100 mg) (OV'P pp 91/ (1.5 ml) »3-7;^n7i^n 
VBI (79.3 mg) > mmmai) (68.5 mg) , ^rU^r^y—l"-?** (4 A, 80 mg 

) % t?y^ (0.0611 mi) m.m.x~-ffi.nwistz.a 4 b^*® 

y/|^txf/l/=3/l) Ti*$gU SUS©^* (90.0 mg) $r#fc 0 
MS (ESI+) 624 (M + +l, 92%). 



1 0 

2- { (3R) -3- [ (tert-^ b * i/Ufc^M T % J ] fcV< U v> f M -3- (2- 
^ p a^^v ? /l^)-4-^-df-y-4 > Fa fcT^y a [1, 5-a] tf 

W-b 




2- { (3R) -3- [ (tert-^ b ^ V* ~/l") 7U]^^^ ^-W M -3- (2-* u 
a^y^)-4-t^y-4, 5-^fc Kn t^^/P [1, 5-a] fcT 9^^-6-*/^#>Hfc (448 
mg) ON,^^f^;>A7 5: K (20 ml) WWi^*? /— (0.072 ml) s 1- 
^^ /W3 _(3_^^ =• J If/V) tf/WffvM' 5: KtfU** (343 mg) . 1 - 1 

^S^<^y by T 1 TKfP^I (242 mg) *3 X Xf b V ^f-JVT % ^ (0. 248 

ml) &flfl;U m.UX—mUWVtc 0 f^nftW* (200 ml) £r*P;t> BBfcxTvu (10 
Oral) -C2®«ifflU ^^*fe#»»Sr«E*JliL/£:„ #6>*tfcaaE«rVy # W 
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(255 rag) £r#7c 0 
MS (ESI+) 516 (M + +l, 35%). 



#3f #J 1 1 

2-{(3R)-3-[(tert-^ h^^/^=/u)T $ J ] tT^9 v^-W/H-3- (2-^ n a 
O^-JM-A-^y-A, 5-i^fc Ko O [1, 5-a] i^^-6-*^^BI 



X NHBoc S NHBoc 

2-{(3R)-3-[(tert-^ h^isXAs&^MT ^ /3 t^D v^-W /V}-3-( 
2-^ n n-<^^)-4-^-=3ry-4, 5-v>t Fa [1, 5-a] fc'y v^-e-^/^tf^ 

isU-h (1.00 g) (751,4-^^^ (10 ml) «%tC 1 N-Tk^-fb^ b P £ -^tK^ 
^ (10 ml) £*P;t, 50°CT*2B#f B W#bfc o ^iftfcl}fr*P U 5%^7K^ b P # 
AtK^ (20 ml) *Mtl, mm^/^ (20 ml) T* 2 ©ttttt U ^^fcW^S^ 

A/^^y -7i-=io/i) t«t, mmfDik&M (872 mg) £r#fc 0 
MS (ESI+) 502 (M + +l, 66%). 



1 2 

tert-y^/V- {(3R)-l-[3-(2-^ P'n^<y^)-4-t* y-5-(2-^-^y-2-7a.^7^ 
xf;l/)-4,5-^k Kn [l, 5-a] fc°7 v^-2— T/R] t^!> v^-3— f /W*^ 




tert-^vU- {(3R)-l-[3-(2-^ o n^y^-^t^y-i 5-^fc Kc ^^/p [ 
1, 5-a] v^-2-^f ^] y i? ( M — b (91- 6 mg) <DN, N-^y 
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f;^/VA7 5 K (1.0 ml) ^-j-*/^* ^ K (59.7 rag) N #c^# P £ 

A (82.8 rag) «rJP^ bfc„ R^^TK (20 ml) &*nx.> IW^ 

5vv (20 ml) T*2IlIttHiU ^^-*fc^jS^ffia^Ufc 0 #6>ti//t»it«rV 
!)*W7^n-7b^77^- (^-^-W^^/^2/1) -tffMftU 
<D4k&ya (38. 8 mg) &#fc 0 
MS (ESI+) 576 01* +1, 100%). 

m^(o^mx\ uy<o0^m 12-1 12-8 ^b-a-^sr-a^s t^. 




NHBoc 



0mmm^ r 1 r 1 




12-1 

MS (ESI+) 606 (T+l, 100%). 



12-2 
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MS (ESI+) 634 (M + +l, 100%). 

12-3 
MS (ESI+) 599 Of+1, 100%). 

12-4 
MS (ESI+) 573 OT+1, 100%). 

##0>J 12-5 

MS (ESI+) 606 (M + +l, 100%). 

12-6 
MS (ESI+) 562 (M + +l, 100%). 

###J 12-7 

MS (ESI+) 530 (M + +l, 59%). 



12-8 




MS (ESI+) 604 (T+l, 100%). 



##M 1 3 

tert-^vV { (3R)-l-[3-(2-^ n n^^/VO-5-.* ^-4-^-^y-4, 5-^fc Ka tf 
7)/P [1, 5-a] k'7 v^-2— f A-] y v^-3— f /W - b 
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MeO 




MeO I 

""~N > — ^ ^ N > — I 

S0 2 NMe 2 NHBoc NHBoc 

tert-^^/U ((3R)-l-{4-(2-^ n a-<^v ? ^)-3-{[(2, 2-v^ f^v^^/y) (pt 

/H U v'y-S-'f ;U) ^;W^ ^ - b (386 mg) (Dl,4-i?$-5-y-> (4.0 ml) 

(4.0 ml) N Wm.m/l,4:-i?±*y-l/mt& (8.0 ml) ZMz., 50 o C^ 2 H#F^ 
#bfc 0 R]tMK5%mm^V V^fcMm (100 ml) ^nnTjvl/A (100 

mi) T'2[n»tou &&&itmism ^m^m^ a nhfit^mm^i, 4-^^-9- 

^ (1.0 ml) ^TKm^-by (168.0 mg) , ^-tert-^/l-i?^-# 

(328 mg) ^^B^-Bj&m#bfc 0 M^-tK (100 ml) Sr^PX., g^^^^^ 
(100 ml) T*2|UttffiU l^^fc^jf &^ra#ibfc: 0 ^tfenfc^^rv- y D 



^ (16. 5 mg) %#fc Q 

MS (ESI+) 472 (M + +l, 49%). 



RU 



l 4 

tert-^^/l^ {(3R)-l-[3-(2-^ a n-<^^k)-6-ixT 7 -5-^ ^vW4-;*-=¥ V-4, 5- 
Kn \fy [1, 5-a] If 7 W-2r' ( )V\ \£*< P S^tW /H #/W^ — h 



A NHBoc 



NHBoc 



tert-^/y {(3R)-l-[6-(T 5: / ^7^#=/^)-3-(2-^ n n^O-^V)-5-^ ^V^- 
4-^-^r y-4, 5-v 5 1 Kn t°7 y* n [1, 5-a] fc°^ ^^-2— f /y] fc°^< V < M%;V 

— V (120 mg) ©fb7tFP77y (3.0 ml) m&fc h V 7 ^vgt^Mfc 

m (o.i8 mi) -zmx-s mux'—mmwvtc 0 ra^^ffitiiu nrn***; 

-)V (2.5 ml) tCftffi bfc 0 7k (0.05 ml) % U 17 A (48.3 mg) ^P^L S £ 
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t 

fi-eiBWMBfcbfc. SJESSt^* (50 ml) %lNx.mm^^ (50 ml) T'2[H]ttm 
77^- (^^-9-W@^^^=2/l) till, il^jb-a-i (68.5 mg) 
MS (ESI+) 497 (M*+l, 67%). 
1 5 

tert-^/U {(3R)-l-[6-(T 5; / $>;vi$~jV) -3- (2-^ n n^^/^-S-^ ^^-4- 
^-dr y-4, 6-S?fc Kn \fy 9xi [1, 5-a] \?l/-2-<< M t°^P v^-3-^/W #/W^ 




2- { (3R) -3- [ (tert-:/ A'tf ~/V0 T 3 / ] \f^< V *J i M -3- (2- ^ a 

P -< ^ S?/U) -5- 7 ^y-4,5-^t Knf^/Ptl, 5-a] fc° 7 5? ^-6-# 

>m (340 rag) ©^^W;^7^ K (6.0 ml) mm^itT^^^ (106 
mg) , 1 (3-^7 'f'tVT XSZfxi ft/l^fti?* 3 K4ttSHft (380 mg 

) % l-fc Kn^i/^yj/ bPT5/— /H7KfP#i (268 mg) *5J:tJ< hV 3; 

>- (o.55i mi) m.ux—mmwvtz 0 m^mm* (200 mi) trjn*., mm 

(100 ml) t?2[UtttfiU ^:b*fcW^«r3£ffi»*&U;/fc. 
S'U *^*7^n^ f^77>f- (^.^i?-W@^^^^=l/2) Ti#§£U ^ 
m(0\\&m (236 mg) £r#fc„ 
MS (ESI+) 515 (M + +l, 72%). 

1 6 

2-{(3R)-3-[(tert-^ f ^V;*7/l^~A0 7^]^P i?y-W/l/}-3-(2-^ n n 
-<V^/U)-5-7« ?-A^4rilr* y-4, 5-^fc Kn b°7 x /o [1, 5-a] lf7v?^-6-*^y 
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* ftv 2-{ (3R)-3-[(tert-y h *?i/%A*$~A') 75/] fc'^ I) ^y-WM"3-( 
2-^ a P^^vW-S-;* y-4, Kn M^Vn [1, 5-a] If 7 v^-6- 

*/K5^Bfc (340 rag) ©l.^t^rfy (4.0 ml) M(IlN-7Kt^tf!J 7^tK 
&ft (4. Oral) Sr^X., 50°CT2B#f H im#UfCo Ml^iflU, 5%M?7k* 7* b D 
!>A7K^K (50 ml) £r;*JPx. N g^a^U (50 ml) T? 2 Ulttffl U ^fr^fcfflljl 
^^ff^i-^^^T% (340 mg) £#fc„ 

l H NMR (400 MHz, CDC1 3 ) 8 ppra 8. 27 (s, 1H), 7.40-7.37 (m, 1H), 7.16-7.12 
(m, 2H), 6.96-6.93 (m, 1H), 4.70-4.68 (m, 1H), 4.64-4.41 (m, 2H), 3.76-3.7 
2 (m, 1H), 3.71 (s, 3H), 3.33-3.29 (m, 1H) , 3.03-3.00 (m, 2H), 2.91-2.89 ( 
m, 1H), 1.67-1.65 (m, 2H), 1.50-1.45 (m, 2H), 1.45 (s, 9H). 
MS (ESI+) 516 (Jf+1, 73%). 

i 7 

y 2-{ (3R) -3-[ (tert-T* h * T ^ / ] t°-< V f M -3- (2- 

^ n D^y^)-5-^ ^;W4-^-^ y-4, 5-i^fc Kb I^7:/p [1, 5-a] \fy Stf-Gr-A 




2-{ (3R)-3-[ (tert-7* h ^V^/W^-^) T 5: 7 ] t°-< JJ W-\-> f M~3-(2-? n 
D ^ V vVl') -4-^-^r y -4, 5- i? tKok'7/P[l, 5-a] fc° 7 v 5 ^-6-^7 /Htf fWt (490 
mg) ON,N-i?^WMr^ K (10 ml) &&t\za ^fcy^Vl' (0.097 ml) „ ^ 
(495 mg) ^WV6^mmWVtc 0 (100 ml) SrJtl 
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£ N jg&t^/i, (100 mi) x*2mtttfciu &t>-&tc.mmm&Mi£$M-t-z>zkx\ 
mm<z>n#) t ifo<o'&&j$M> (349 mg ) <H#fc„ 

1 H NMR (400 MHz, CDC1 3 ) 8 ppm 8. 13 (s, 1H), 7.40-7.37 (m, 1H), 7.17-7.12 
(m, 2H), 6.96-6.94 (ra, 1H), 4.69-4.67 (m, 1H), 4.67-4.41 (m, 2H), 3.90 (s, 
3H), 3.76-3.74 (m, 1H), 3.73 (s, 3H), 3.27-3.24 (ra, 1H), 3.05-3.01 (m, 2H 
), 2.89-2.84 (m, 1H), 1.53-1.51 (m, 4H), 1.44 (s, 9H) . 
MS (ESI+) 530 (M++1, 100%). 

#%#J 1 8 

tert-^V^ 4-(3-^<y^/W5-^ f- tV-l-Or* y-4, 5-v 5 fc Kn t°7 Vxi [1, 5-a] f 




H 

4-^<^v ? /V'-3-C4-(tert--7 ? h df-^/V7j?^yU) ^^-W^]-lH-fcf 7 

(150 mg) s 1-t Kn ^->-m-^<^y h J) 7y-/V (52.5 mg) *5 
itW-^^/W-N' -(3 -v^ TvUT ^ / tT/U) #A*$*J4 % K*ttft£ (74. 5 mg 
) ©N.N-^^f/^/^T? K (1.5 ml) ^iJls (^f/VT^y) 7thT;Wf 
K ^^/KTi?*— /W69.5 mg) SriD*., ffiT, 24Hf fffli*^Lfc 0 KJft*?** 
7k (50 ml) te5£U h/^WS^^^ (1:1, 100 ml) Tffc&ffl U ffi*JKBK 

(15 ml) mgF#U IN ttOtt (3 ml) 50°CT> 2^*13$ L/c„ SJSSJR 

S5?ft^*rU -^Bft^-tert-^/V- (170 mg) tfifs 2B#Fn1Wbfc 

o RJ&WWi&m&^'l' (100 ml) T? 2 Htff&tti b7t 0 Sr. 

jvjj^M n-v h^'y — (^=3ri?- ^711^^^/^=1/1)"^^^ ^M^k-fr^o 
(102 mg) LT#fc 0 
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19 0 

t 

L H NMR (400 MHz, CDC1 3 ) 5 ppra 7. 25-7. 21 (m, 5H), 7.17-7.14 (ra, 1H), 6.42 
(d, J = 5.9 Hz, 1H), 4.34 (s, 2H), 3.46 (s, 3H), 3.42 (t, J = 5. 1 Hz, 4H) , 
3.04 (t, J = 5. 1 Hz, 4H), 1.45 (s, 9H). 
MS (ESI+) 424 (M + +l, 100%). 

1 9 

tert-^^u ( (3R) -1- {4- (2-? n n S?A>) -3- { [ (2, 2-vM b ^v^^vw) 757 





S0 2 NMe 2 NHB °° SO * NMe * 

5-{(3R)-3-[(tert-^>^V^/^=^)T$ 7] t°^y -^>--W/H-4-(2-^ n 

n^y^)-i-[(^ ^-/vr 5: y ) ^.^*^/i<]-iH-t: 0 7 ^-;w3-^/^yH (3. o 

0 g) ©N.N-v'^f/l'^T? K (6.0 ml) »7^7t h 7/^7*1= Kv^ 
15 ^-/I^T-fe^— /V (1.20 ml) „ 1 -^^•/V-3-(3-v ? ^^^T5:y7°n \£ jv) jj 

<< % (2. 12 g) „ 1 - 1 Kn ^^O-y f y TV—jv l (1. 50 g) 

&SXf-\>yx- s ?jvT%^ (l.54ml) MUX«—m$tWVti 0 ifrfnfiWTfc (2 

00 ml) SrJBx., mH^fr (100 ml) T? 2 Ulttttl U ^^lfc#»B4:»EE*i|8 
-rsri-C\ *JS©^b^©«l^* (2.97 g) £r#fc„ 
20 MS (ESI+) 629 (M + +l, 75%). 



I^O^T's 19-1 fl>e>##0* 19-8 <7>fbl^£:i^&L7c 0 
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EtO"°o 



MeO H S.J-\^ HO H S.>"\__^ 



I NHBoc 
S0 2 NMe 2 



NHBoc 



?#<5"Jl9-2 MeO^ ^ ^ 



Et °T° ° 

##*119-5 Et °^K-VVQ 

| NHBoc 
\ "NHBoc S0 2 NMe 2 

S0 2 NMe 2 

CI. 



9-3 Me °Y^ N — ^ — 

\ NHBoc 
S0 2 NMe 2 



##01119-6 



###119-7 



##01] 19-8 



CI. 



MeO. 
MeO 



> NHBoc V NHBoc 




♦ O H O-V^ 
L h 



NHBoc 



NHBoc 




Eto^ N.^T N v^ Eto 

NHBoc OEt n 
\ I 



OEt 



HN-^N^X J \ 



NHBoc 
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2 0 

* 2- ( { [5- { (3R) -3- [ (tert-^ b * U# Astf—M T ^ J ] fcT-< P S> ^- W M - 
4-(2-^ao'<^)-l-(^ f^^^^/^-lH-f^y— /W3-^;v]*;v^-/H7 



HO 




NHBoc 




Me02C 




NHBoc 



V K 



NHBoc 



5-{(3R)-3-[(tert-^ h^*/l^^)7 5 /] tT v ? ^-W/V}-4-(2-^ n 
b^^^vI^-lH-fc^y— ;W3-*;^yi (200.0 m 

g) ©f1>7tKn77y (5 ml) g||:N-^f;W^!JV (46.5mg) 
no^y7*^V (62.7mg) SrAHx., -20°CT 3 O Lfc^, ^^VV 2-T 

^ /-3-^y:/^— bi^^ (200.0 rag) SrJPx.^ t^-CN-^/We/l'* P > 
(120.7 mg) &i*>o<»9«TU ^Ot^blfi^T^^ ^#tL^^f,^f # 
bfc„ S^^^l0%«7K^^y >7AtK^ (50 ml) Sr^fc, *aWbSrSWI^ 
(30 ml) "C 2 PtttB U #B^Sr^*>*-Cfi&fH-ft4foK (50 ml) Ti5fc#-U MtK 

BOffrfr* (91. 5 mg) 

MS (ESI+) 593 (ir+1, 100%). 



2 1 

tert-^^ {(3R)-l-[3-(2-^ o n^>-^)-6, 7-^ ^/U-4-^-^y-5-(2-^-^f 
y - 2 -y 3, - /ucc^vlO -4, 5- v 5 tKn^^P [1, 5-a] tf 7 M JJ S? 
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tert-y f-tV { (3R) -1- [3- (2-?uu ^ ^ -6, 7- v 5 ^ y-4, 5- v> t: 

Kn t°^yn[l,5-a]t°7i^>'-2--r^]t: 0 ^!J ^^-3-^/V}^77W^^— b (94.0 rag 
) ©N.N-v^^f-^^AT^ K (2.0 ml) Wa^^vvl^n 5; K (57.7 rag) 

^ iSBfe^y (79.9 mg) mmx—mMWvtio r^^tk (20 mi) & 

g^^^vW (20 ml) T*2H]ftfclfcfclU ^:b*fc#$iJf £r^ffitftib7c„ #b 

=20/1) TitSlU ^JSCHb^ (40.0 mg) Srftfc 
MS (ESI+) 604 OT+1, 86%). 



###| 2 2 

tert-^^yv {(3R)-l-[3-(2-^ a P-<^-^)-6, 7-vM f;W4-t^y-4, 5-v^fc K 
P fcf 9 [1, 5-a] fc°7 i?V-2— f t°-< y /W #/W^ — h 





NHBoc , NHBoc 

tert-t/^vV- { (3R)-l-[4-(2-^ n P^IXv^-S-U (2, 2-v^ b ^^-1-^ 
n \?>v) 75 7 ] #;i^=;W-l-(;* h *ri^ f-/U)-m-M'y /-;W5-^ /U] fc°-< y v> 
^-3-^/H^/W-^^— (430 mg) <Dl,A-^^^^ (2.0 ml) ^^^tK ( 

2.0 ml) , Wm.m/lA-VttV^&Wi (4.0 ml) 50°CX* 2 B#P^# bfc 

0 0°C^*Pb> 1,4-v 5 ^"^^ (3.0 ml) % tK (1.0 ml) , ^M^m^- h V 

(3.0 g) ^Anx.fc„ ISH#IL, ■^-tert-^^^*—^^— b (182 mg) £ 
An^-Bfe^Lfdo 1,4-^^ih^^ffS^b. 7K (50 ml) Sl*^ 
^ (50 ml) T*2IUtttUL. ^Wc^gSJlSr^EEiS^ Lfc„ ^^fc^Sr^ !) 
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MOtt&to 06. 4 mg) &#fc„ 

*H NMR (400 MHz, CDC1 3 ) 5 ppm 9. 40 (s, 1H), 7.38-7.34 (m, 1H), 7.14-7.02 
(m, 2H), 7.01-6.99 (m, 1H), 5.11-5.09 (m, 1H), 4.57-4.36 (m, 2H), 3.78-3.7 
6 (m, 1H), 3.18-3.02 (m, 3H), 2.80-2.78 (m, 1H), 2.39 (s, 3H), 2.14 (s, 3H 
), 1.54-1.48 (m, 4H), 1.44 (s, 9H). 
MS (ESI+) 486 Or+1, 56%). 



##01J 2 3 

text-Zff-;V { (3R)-l-[3-(2-^ n P^y^)-4-t^ V-4, 5-5? t Ka fc°^ 5/ a [1, 

5-d] [i, 2, 4] f y r i^-2--f t°-< y 5^-3— r #/w^ — b 





H NHBoc NHBoc 

tert-^/U {(3R)-l-[4-(2-^nn-<^^)-3-(t: K7 v^tf/l^-zW-lH-fc 0 
7 y — T /W] V v> ^-3— T M # / W* — h (478 mg) tf)N, N-i^7< ^Vl'tf/I' 
AT? K (8 ml) &T>*g1^ (2 ml) (D^^^/l- b €M h y ^ ^ (1-09 ml) £: 
*q^.80°CT*3B#»S^#bfc o R»*l£t^*Pb, f/l^c^ (20 ml) £: 
*P^T^ff©*-t-5 i £ & 4 I§]3& <9 51 bfc 0 $l?fcl0%^;*7 V V ^f^ffi. (50 ml 

) ^nn^A (50mi) T'2 0ttWbfc o mmmzMfcrnki- V V t?±» 

T?ft*ftU 5ifi^ 5^^EEMbfc D #b^fcM^i/y ^W7A^a-7 
b ^7 7 ^ - (^drf W^^=4/l~2/l) T^l tt, mMmt&yO (274 m 

g) &m&m&bi,xmc 0 

X H NMR (300 MHz, CDC1 3 ) 8 ppm 9. 93 (s, 1H), 8.19 (s, 1H), 7.41-7.36 (m, 1 
H), 7.19-7.14 (m, 2H), 6.99-6.96 (m, 1H), 4.64-4.62 (m, 1H), 4.54-4.39 (m 
, 2H), 3.70 (bs, 1H), 3.32-3.29 (m, 1H), 3.06-2.92 (m, 3H), 1.76-1.65 (m, 
2H), 1.51-1.45 (m, 2H), 1.44 (s, 9H). 
MS (ESI+) 459 (M + +l, 52%). 
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2 4 

tert-y^ {(3R)-l-[4-(2-^ o c^yi?M-3-(t \?7*?>j3 /VOfr-M-m-V? 



MeO 





H "NHBoc H 'NHBoc 

* 5- { (3R) -3- [ (tert- ^ b A^t—M 7 ^-1— f M -4- ( 

2-^ P a^y^/W)-lH- 1°7 /-;W3-^M^^W- h (449 mg) lit F7^- 

imm (2.omD ^px.iio°c^i 5^mmmwvtc 0 ^^m^uK^mv 

> 10%^* y «^A7k^ (40 ml) v (100 ml) -Cfflffl bfc„ 

(274 mg) £#fc D 
MS (ESI+) 449 (M + +l, 100%). 



2 5 

f-tV 5- { (3R) -3- [ (t ert-^ b )Vifs ^/V) T ^ / ] tf- 

^ a p^^^/^-iH-t"^^— /W3-^/^^rv-lx— b 



MeO 




MeO 




'-W/H-4-C2- 



"NH 2 H NHBoc 

^vU 5-[(3R)-3-T 5: S t°-<y ^^-W/l^]-4-(2-^ a n-<^iM-)-lH-fc: 0 7 ^ 

— /W3-*;W3j?^i/U^- b (180 mg) ©7h7tKo77^ (10 ml) 

WtK (10 ml) N v^-tert-^/V^-^- b (218 mg) ^Px.X? 

b<^bfc 0 7b7tKn7 7^ji±lf^ ^nn*/^ (50 ml) t?2[El 

#bHfca^^v'y #<7V^#7^n^ h ^7 7 ^ - (^=¥t W^^f^=3/1 
~l/l)tilLT, iUHOfc^ (191 mg) <Sr6&@#£bT#fc 0 
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l H NMR (300 MHz, CDC1 3 ) 5 ppm 7. 39-7. 36 (m, 1H), 7.16-7.11 (m, 2H), 6.94- 
6.91 (m, 1H), 4.92-4.90 (ra, 1H), 4.29-4.11 (ra, 2H), 3.86-3.77 (m, 1H), 3. 
82 (s, 3H), 3.18-3.14 (m, 1H), 2.90-2.80 (ra, 3H), 1.64-1.46 (m, 4H), 1.44 
(s, 9H). 

MS (ESI+) 449 (M + +l, 85%). 



10 



15 



##$J 2 6 

*=5-)V 5-[(3R)-3-T 5; J fc°^!J v^-W/Kl-4-(2-^ n P^VvVW-lH-fc: 0 ^ 



cu 




NHBoc 




MeO 



O^-N 



NHBoc 




5-{(3R)-3-[(tert-y b^*A^^)7 5 J ] v^-W /H"4-(2-^ n 

n^VSMO-l-C* h 7* =3-?V)-VA-\£^-V—JV-'S-lJ;\'^yW. (240 mg) 

<o\wmk/*9 /-As (lomi) mmzn^xwc, 8^mmmmw^tc 0 mu 
^*PLM^^ffi^i-s^<bT\ mm<Dfc&W(Dm3if$.V!) usomg) *m 

MS (ESI+) 349 (M + +l, 60%). 



20 



2 7 

tert-^^ {(3R)-l-[3-(2-^ n n^^v f 7^)-6-JC^W4-^-^y-5-(2-^-=3ry-2- 
7ct ^/lxoi^)-4, 5-^fc Kb t'^^n [1, 5-a] b' 7 v> ^-2— f M fcV< U i?V-3--< 



ci. 





"NHBoc I NHBoc 

tert-^/P {(3R)-l-[3-(2-^nn^^^/U)- /W4-t^y-4,5-^fc K 

X2 \f=7 -/n [1, 5-a] v>>--2— f /V] f^U i^-3-^ ;H #/W^ — h (60. 0 mg) 
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19 7 

ON,H-^f/U*M7 5 K (1.5 ml) §i(!7xt^n5 K (36.9 mg) x 
&tWt$D 17 A (50.9 mg) SrJq^ N ^tat?— Hfeit^bfCo KJ&Jftte* (20 ml) SrfltJ 
^ N BHftai^/P (20 ml) t»2lHlttWU ^friarfc^Jf £2i£J3E$l3g L7~ 0 

Sib. ilOft^fe (23.2 mg) 3r#fc 0 
MS (ESI+) 604 Of+1, 100%). 



2 8 

tevt-zff-^ { (3R) -1- [3- (2-# n o -O'iM') - 6-^^-4-^ ^"4, 5- v 5 1 K n 




tert-T/fv^ {(3R)-l-[4-(2-^nn^^)-3-({[l-(i^ h^V^A-) 
tf/l/lT ^ y}7J/^=/U)-l-(^ h^V^^/^-lH-t 9 ^^— /U-5-^M t°^U ^ 
y-W/I'}*^- b (324 mg) ©1,4-^^^^ (2.5 ml) SgffKfclTK 

(2.5 ml) „ 4$mM/l,4ri?**c-y-l/®m (5.0 ml) SrftJ*.. 50°C-C 2 B#IW!i# L 
fc„ 0°C^*PU 1,4-^^rf-^ (4.0 ml) . tK (2.0 ml) N h V V 

A (3.8 g) ^MX.tz. 0 MlZl#M&U ^-tert-^^S?*-:^— h (228 mg) 
teMZ—mfflfclsfco l,4r^*^^S:«JE®*U 7fc (50 ml) %AD^. 
^ (50 ml) T2HIttl±JU ^fc>*^^rttSJi«r«JE»i»Ufeo #b^fc^}g^^ 

(Dlk-fr^O (80. 9 mg) $r#fc„ 

*H NMR (400 MHz, CDC1 3 ) 6 ppm 9. 47 (s, 1H), 7.39-7.36 (m, 1H), 7.14-7.11 
(m, 2H), 7.06-7.05 (m, 1H), 7.02-7.00 (m, 1H), 4.83-4.80 (m, 1H), 4.54-4.3 
4 (m, 2H), 3.85-3.82 (m, 1H), 3.16-3.15 (m, 1H), 3.01-2.98 (m, 2H), 2.85-2 
.81 (m, 1H), 2.45-2.39 (m, 2H), 1.57-1.49 (m, 4H), 1.44 (s, 9H), 1.21 (t, 
J = 7. 5Hz, 3H) . 
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MS (ESI+) 486 OT+1, 67%). 
2 9 

tert-^^/V ({l-[3-(2-^ u U-S-7 jV^ru^<^^/U)-5-^ f;W4-t^y-4, 5-v 5 
fc K n tf 7 ^ ci [1, 5-a] fcf 7 V s >--2— f /l^] tf a J) v>^- 2 ->f M * *?-;V) /W^ * — 




tert-zfJ-JU ({l-[3-(2-^ n n-5-^/^n^<^^7P)-5-^ ^W4-^"=3f-y-4, 5- 
v 5 1 Kb [1, 5-a] fcf 7 i? ^-2--f /U] -5-^"^ y t°o D v?y-2-^ /W 7« 

#/W^ — h (406.1 mg) ©Tb7tKD77V (50 ml) WM^tsBM^-^^i 
7K-7K^-C'^*Pb^ 0 U *'7^-ff7tKn7 7« (1.1 M 

Th7tKn77 >1&tt, 7. 33 ml) %1mx.^ ' 2 H^Sitf 2 

^rSt^7K-7K^^T^*PU ^^/—/V (10 ml) &Mx.tc 0 ^?&T> 30 

#3I#U ^^^^13ET^*ibfc 0 ^Cfc^A^T^/-^ (30 ml) ^ 

y>c-{^ ^r^mn.^^ 5/i~i/i) -cfiijKb. mM<n\\L<km (69. 1 mg ) % 

X H NMR (400 MHz, CDC1 3 ) 5 ppm 7.34-7.30 (m, 1H), 7.23 (d, J = 6. 0 Hz, 1H) 
, 6. 85-6. 80 (m, 1H) , 6. 63-6. 60 (m, 1H) , 6. 42 (d, J = 6. 0 Hz, 1H) , 4. 79 (br 
, 1H) , 4. 60 (d, J = 17. 9 Hz, 1H) , 4. 39 (d, J = 17. 9 Hz, 1H) , 4. 08-4. 02 (m, 
1H), 3.45 (s, 3H), 3.46-3.40 (m, 1H), 3.32-3.26 (m, 2H), 3.08-3.02 (m, 1H 
), 1.94-1.71 (m, 4H), 1.42 (s, 9H). 
MS (ESI+) 490 (M + +l, 100%). 

3 0 

4-^<^vVwi-(4-^ b^-^^^^)-3-fc°-<7^V-l->f/l-lH-t 0 7^— 
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#%#y 2 9 1 mm<D^mx\ mm<o\\&m d. 22 g > ltc d 

L H NMR (400 MHz, CDC1 3 ) 8 ppra 7. 25-7. 06 (m, 7H), 6.85-6.80 (m, 2H), 5.59 
(s, 2H), 4.11 (q, J = 7. 1 Hz, 2H), 4.03 (s, 2H), 3.77 (s, 3H), 3.08-2.94 ( 
ra, 4H), 2.75-2.71 (m, 2H), 2.56-2.50 (m, 2H), 1.02 (t, J = 7. 1 Hz, 3H). 
MS (ESI+) 435 (M + +l, 100%). 

3 1 

tert-y^/l' ({l-[3-(2-^ n u-5-7 /U$-\±'<>'i?/U)-5-J ^;V-A-^r^r y-4, 

t Kn t°7^/n [1, 5-a] t°7^^-2— f/V]-5-^"^y t°n ]) v^- 2— f/W * f-A^ # 




Ph 

3- (2-^ p a -5-:7/l^ n $?/V) -2- (2- { [ ( *?7 * ~/vy f^y)7^;]^ ^vl" 
}-5-t^y tfa U v^-W^)^-^/^^* [1,5-a] t'7 ^^-4(5^-^"^ (6 
63.6 mg) (Dfh7tFn77y (20 ml) 1N^^ (10 ml) 

A- (20 ml) T'2[UttttJbfc 0 TkS^flE^U £ &C h /l^ ^ Ml fi^C 
iffTlltfco ^fh7t K0 77> (50 ml) ISfP^TK* 
1-hVVJ*fcm& (10 ml) Mix., —KK^-tert-^/l/ (511 mg) SrjD^l, ^ 

£T> 2mmm.wistc 0 ^mm^m^^ (20 mi) -e2iHifflttibfco &&tit 



WO 2005/021550 



PCT/JP2004/012617 



2 0 0 

'VU h^97^-(^tWfti=f ^= 1/1) T?*fr54 L 

, ^jSo-fb^lfc (408.9 rag) SrSfeifti:tTffc„ 

X H NMR (400 MHz, CDC1 3 ) S ppm 7.33 (d, J = 6. 0 Hz, 1H), 7.30-7.28 (m, 1H) 
, 6.98-6.94 (m, 1H), 6.89-6.84 (m, 1H), 6.62 (d, J = 6. 0 Hz, 1H), 4.89 (br 
, 1H), 4.59 (d, J= 16. 1 Hz, 1H), 4.37 (d, J = 16. 1 Hz, 1H), 3.62-3.58 (m, 
1H), 3.53 (s, 3H), 3.37-3.31 (m, 1H), 3.00-2.94 (m, 1H), 2.52-2.32 (m, 2H 
), 2.09-1.90 (m, 2H), 1.42 (s, 9H). 
MS (ESI+) 504 (M*+l, 100%). 

3 2 

3- (2-? v n -5-:7/M- a V^/W-) -2- (2- { [ (S^!7 =c ~>V* fl/y)7^7]> f-M ~ 
5-t^y^P5i? ^-W /!✓) -5- f-As if 7 y n [1, 5-a] fcf 7 5> (5H) ^ 

N=< 

Ph 

3- (2-^ o n-5-7/^n^^i?/l^)-2-3 — f/Vt^yo [1, 5-a] tf 9 ^ 

^-4(5H)-^-^ (908 mg) % fr-{[(??7a^f W)75 ^} tfn 5 

2-iT> (1.21 g) . U^Bfe*!**-* (924 rag) „ 3 ?fl#B (I) (87 mg) „ 1, 4-S? 
^"^f-V (10 ml) fciWf.N' -^^;vxf ky^T^y (767 mg) OM^^jSr 
% l00°CTs 50NPWJt#b/ti„ KJS»&*«:SJB.fc?&*P|ft % 55© U 5?^^r^ffiT 

A"= 95.5/0. 5) T**M8lU Si©f^ (663.6 mg) Iff fei^t LX# 

X H NMR (400 MHz, CDC1 3 ) 5 ppm 7.52-7.25 (m, 8H), 7.23 (d, J = 6. 0 Hz, 1H) 
, 7.08-7.05 (ra, 1H), 7.04-7.00 (m, 2H), 6.84-6.81 (m, 1H), 6.71-6.66 (m, 1 
H), 6.54 (d, J = 6.0 Hz, 1H), 4.46 (d, J = 16. 4 Hz, 1H), 4.38 (d, J = 16.4 
Hz, 1H), 4.28-4.23 (m, 1H), 3.48 (s, 3H), 3.38 (dd, J = 14.4 and 3.8 Hz, 
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1H) , 3. 21 (dd, J = 14. 4 and 6. 2 Hz, 1H) , 2. 64-2. 56 (ra, 1H) , 2. 45-2. 37 (ra, 1 
H), 2.27-2.17 (m, 1H), 1.94-1.85 (m, 1H). 
MS (ESI+) 568 (M + +l, 100%). 

m^m 3 3 

3Lf>\, (4-p< b ^ v^O- S?M -3- (2-^-^ y t°^<7 ;V) -1H- 




OMe OMe 



32i: mm(Djrmx\ mm<Dfc&m (2. 21 g ) ufc„ 

*H NMR (400 MHz, CDC1 3 ) 5 ppm 7. 29-7. 18 (m, 5H), 7.14-7.12 (m, 2H), 6.84 
(d, J = 8.7 Hz, 2H), 5.63 (s, 2H), 4.31 (q, J = 7. 1 Hz, 2H), 4.09 (s, 2H), 

3.78 (s, 3H), 3.41 (s, 2H), 3.21 (t, J = 5. 5 Hz, 2H), 2.74 (t, J = 5. 5 Hz 
, 2H) , 1. 28 (t, J = 7. 1 Hz, 3H) . 
MS (ESI+) 449 (M + +l, 100%). 

3 4 



o 




is-^T^y^v^i^siS (9.40 g) ^ (500 mi) 

^ imTn mmnwi-K.o ^LfcIK«l^t^ mm-rvvvj* (n.56 



WO 2005/021550 



PCT/JP2004/012617 



2 0 2 

(16.62 g) mlt. 2mmnwvtz 0 Rmmm^m^ n 
ivxv&txi^yy?? ^—mwt^^x-mu^ mm<D\k&m a. 21 g > 

5 l H NMR (400 MHz, CD 3 0D) 5 ppm 7. 63-7. 33 (m, 8H), 7.20-7.17 (m, 2H), 4.02- 
3.98 (ra, 1H), 3.44 (d, J = 5. 5 Hz, 2H), 2.39-2.27 (m, 3H), 1.94-1.87 (m, 1 
H). 

MS (ESI+) 279 (M + +l, 100%). 
10 ##09 3 5 

4-^>-^W3-[4-(tert-^ b *r*/l) v^-W/KhlH-fc: 0 ^ *S~A*- 




15 tert-^/W- 4-[4-^yi?;W3-(x Y^^;Vi^^;V)-m-\fyy—;V-^;V] fc° 

^7^^-1-^/^^Vl/- h (732.4 mg) )V (10 ml) *3 £ TJ*"^ h 7 t: 

KP77^ (10 ml) 2N TK^b^b y !7AtK^ (4.4 ml) SrStJx^ 

^?&t. 24^ra^©u $e5^5o°cT> 3^^#u/c 0 Th 

7tKD7 7ylriffT> l&irbfco #fe^fc^?t^7K (50 ml) ^<OWL 
7R^£r>!j[l;u Lfc 50S3gift<Srg|«fe^?vi' (100 ml) T-2HlttttJb 

mVtt&QB (635 mg) 

*H NMR (400 MHz, CD 3 0D) 6 ppm 7.24-7.11 (m, 5H), 4.12 (s, 2H), 3.39 (t, J 
25 =5.1 Hz, 4H), 2.85 (t, J = 5. 1 Hz, 4H), 1.45 (s, 9H) . 

MS (ESI+) 387 (M + +l, 100%). 
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#%#>J 3 6 




OMe 



;i/-5-*;k#>v'^- h (1.22 g) £rT = y— /i- (1.0 ml) *3 £TJ* b V ^/u^^m 
m (16 ml) 96$M (0.5 ml) ^^JP^L S Sm~F> 5BTOgbfc Q ^ 

Sti^llU fh7tKP77V (40 ml) *Mx.tio ^J&^^AofcgJft 

fcU v'-tert-^/l-^— h (1.23 g) ^Bx.fc 0 '50£:^£r^. 

MTF, 2IS§f^« i U mm^-f-/^ (50 ml) -e2Htffil±l Lfco ^^fc^li^r^7K 

/VO&^A^n-r bi/^^^f — (^^^mm^^= 4/1—1/1) X*ffiWkV. $tM<D 
ft&m (732. 4 mg) *&&mW-h UT#fc 0 

X H NMR (400 MHz, CDC1 3 ) 5 ppm 7. 25-7. 23 (m, 2H), 7.18-7.15 (m, 3H), 4.30 
(q, J = 7. 1 Hz, 2H), 4.10 (s, 2H), 3.43 (t, J = 5. 1 Hz, 4H), 2.94 (t, J = 
5.1 Hz, 4H), 1.45 (s, 9H), 1.24 (t, J = 7. 1 Hz, 3H). 
MS (ESI+) 415 (M + +l, 100%). 

3 7 

3u=f-;V 4-^^^-3-3— K-l- (4- * h ^ri^^/V-) -1H- fc°7 V— /W5-#/Vtfi> 
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^v-V-b (14.05 g) &^3— K/.*V (32 ml) *5 «fc tfffifBgK y T ^ (22.6 

v-U * W 7 f ^7 7^ - (^^t^/Sixf ;l/= 12.5/l)T?J|tiaU 

mm<Dik&V0 (9.33 g) Sr^/Ut UT#fc„ 

L H NMR (400 MHz, CDC1 3 ) 5 ppm 7. 26-7. 20 (m, 4H), 7.18-7.10 (m, 3H), 6.83 
(d, J = 8.7 Hz, 2H), 5.67 (s, 2H), 4.22 (q, J = 7. 1 Hz, 2H), 4.02 (s, 2H), 
3.77 (s, 3H), 1.18 (t, J = 7. 1 Hz, 3H). 
MS (ESI+) 477 (M*+l, 100%). 

3 8 

x-zf-jV 3-T5 /-4— <^v ? /V-l-(4-y h^cZs^OitM-lU-fvy— ;V-S-j3jVi$* 




OMe 



xf;U 5-7? / -4-^yi?;^lH-f ^^-/WS"*/^^^!/- h (17.09 g) <D 
Mf-^^f^MT? K (500 ml) mttt^ Wm&i/V** (25.0 g) 33«fcTJ<4-^ 
h^f-V^^A' ^P7^ K(12.02 g) SrJP*., 70°CT, 15B#^#bfc 0 
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^y^u-^Y^V^^ — (^dr f - ^mWt^^= 5/1) T**tM U ^MtfMfcl^ 

(14.05 g) Sr^iVwi: LT#fc 0 
l H NMR (400 MHz, CDC1 3 ) 5 ppm 7. 29-7. 25 (m, 2H), 7.20-7.16 (ra, 5H), 6.83 
(d, J = 8. 7 Hz, 2H), 5.51 (s, 2H), 4.27 (q, J = 7. 1 Hz, 2H), 4.01 (s, 2H), 
5 3.77 (s, 3H), 3.43 (br, 2H), 1.24 (t, J = 7. 1 Hz, 3H). 

MS (ESI+) 366 (M + +l, 100%). 

3 9 

5-7^ y-4-<^^7V-lH-t 0 7^— ;W3-*/V^dr^V^ b 




10 H 

Z-y^—jVT'u \fHr=- Y V /I' (43. 56 g):io .fct^v^ VW?*-^^ (48. 53 g) (O^ 

(500 ral) W®\^ tb!J!>Ax>^v/K (21%^/ — /V&Wi, 150 ml 

) tmw^r, iommm:wvtc 0 R^mm^m.m^^^, ^%mm (45 

g) ££>&-@1^ (200 ml) £5<fctJ*t: K^i>^l7RfP^I (21.6 g) ^*P^Lfc 

titzmt*. mm^/i- 000 mi) mni%m?kmi-hv v^mm^ 

t, m&&ffi.m&b^ mm^^ (500 mi) -e4mf*ttjbfc 0 -k^tt-mmm* 

(500 ml) T'5H]gfe#L, t&ffiiiS&Z r £ JJlJ; oT, ^MO-fb^ (31.76 g) 
20 LT#/c 0 

*H NMR (400 MHz, CDC1 3 ) 6 ppm 7. 30-7. 26 (m, 2H), 7.22-7.18 (m, 3H), 4.36 
(q, J = 7. 1 Hz, 2H), 4.06 (s, 2H), 3.55 (br, 2H), 1.34 (t, J = 7. 1 Hz, 3H) 

MS (ESI+) 246 (M + +l, 100%). 

25 

##$|4 0 

5-{ (3R)-3-[ (tert-^ b ;V7$=.;V) T ^ J ] V v^-W/W-4-(2-^ n n 
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tert-^^/l^ ( (3R) -1- {4- vVW) -1- [ ( i?* ^/UT XS)* —A* 

] -3-*^ 5 lf7^~ M fc°^ U v? A') # 7W< (8. 64 g) 

^tert-^/WT/l^— A (400 ml) Jgjfcfc U ^gfc 2tKSH- b U * A 2 7KfO^» (7.6 
9 g) (D7fc?« (80 ml) ^Bx.. S«^7K^bfc 0 2-^^-2-^r> (8.7 
ml) *3J:t>*lEl£§5»?- b V ?A (L78 g) SrAP*., CCC 3 B#^ii# bfc„ 
}:S«tby!>A (0.41 g) (D*mWL (50 ml) N 5 ^ £ (1 

000 ml) &*Bx.@»^A (500 ml) T*2|ElttffiU ^t)*fcf ll^iEUlt 
Siiiaot, tl^ft^ftOtM (8.88 g) Sr#fc D 

'H NMR (400 MHz, CDC1 3 ) 6 ppm 7. 38-7. 36 (m, 1H), 7.12-7.11 (m, 2H), 6.99- 
6.97 (m, 1H), 4.71-4.68 (m, 1H), 4.09-4.03 (m, 2H), 3.74-3.72 (m, 1H), 3.2 
0-3. 19 (m, 1H) , 3. 06 (s, 6H) , 2. 99-2. 94 (m, 1H) , 2. 88-2. 82 (m, 2H) , 1. 52-1 
.47 (m, 4H), 1.44 (s, 9H). 
MS (ESI+) 542 (M++1, 60%). 

4 1 

5- { (3R) -3- [ (tert-:/ b v-# ;Vi£~;V) 757] D ^- W M -4- (2- ^ n n - 
5- 7 As* P ^ ^ v> A) ~ 1- [ ( *J * J-JVT % y)7*^-fo=-M-lK-t 0: 7 V -/W3- # /U7$ 




m^m 40k mm<Dj?mx\ mm g ^m<om^m (4. 2 g ) L7c 0 

MS (ESI+) 560 (M + +l, 47%). 
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4 2 

5- { (3R) -3- [ (tert-^ b * ;Vi$=.;V) T ^ J ] fcV< V i? M -4- (2- ? P V 




o 

\ 



tert-^vl' {(3R)-l-[4-(2-^na^^v ? /U)-3-*/l^5:/^-l-(^ l> ^rv^ ^V^- 
lH-fc: 0 ^;/— /V-5-f;V]tVi; v^-3—f/M #/W<^ — h (12.33 g) <£>ter 

(140 ml) ISttKl 9 A«Z^C*^ MJ tK^I^tK^^ (12.46 

g / 30 ml 7k) ^riB^-C0°C^*PL/c o ©S^l^-^f 7^2-^7^ (14.11 ml 

) „ mMmwtrvv o.ee g / 20 mi *) £^TbTo o c-e7B#F H mb 

<8K*Ufeo im fEW-r-hP #-Mc*§Jfc (55 ml) SrJto&T^b, 10% mfcfcM 

*!J ^AtJcSSSR (200 ml) ^nx.T^SrpH2^bT. @£^c^ (300 ml) "C2 

mm^ik&m (12.73 g > ^f^@^iut#fc, 

X H NMR (300 MHz, CDC1 3 ) 5 ppm 7. 37-7. 34 (m, 1H), 7.12-7.08 (m, 2H), 6.88- 
6.81 (m, 1H), 5.73-5.69 (m, 2H), 4.90-4.88 (m, 1H), 4.25-4.10 (m, 2H), 3 
.74-3.72 (m, 1H), 3.39-3.32 (m, 3H), 3.11-3.08 (m, 1H), 2.86-2.71 (m, 3H), 

1.54-1.46 (m, 4H), 1.43-1.41 (m, 9H). 
MS (ESI+) 479 OT+1, 37%). 



4 3 

tert-^/U ((3R)-l-{4-(2-^ n c^V^V)-l-[ (v 5 ^ f-jVT % /)*/l"#Wl']- 
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MeO 





NHBoc 



\»« mm NHBoc 
S0 2 NMe 2 



S0 2 NMe 2 

"f-jvr % s ) */t^ -iH- 1° 9 s /-;w5--r /v} y >?^-3— r /v) # /w* — h 

(10.2 g) (Dl^-VHr^V-ls (50 ml) fttttcffitt (100 ml) *5<fcI>*7K (50 ml) £ 
3P?U 50«C-e8«FW«#bfe. SfS?fc*:i*E**&U mmz-fr (500 ml) SrABx.^ 
iftm^ (300 ml) T? 2 lUttttJ Us ^fc>*fc#»S*r»ffiH(S*t"5 -^-ioT, 
*«©-fb^©3|fi^«b 0.49 g) &#fc 0 

l H NMR (400 MHz, CDC1 3 ) 5 ppm 10. 41 (s, 1H), 7.40-7.37 (m, 1H), 7.19-7.13 
(m, 2H), 6.88-6.77 (m, 1H), 4.68-4.66 (m, 1H), 4.31-4.14 (m, 2H), 3.75-3.7 
3 (m, 1H), 3.07 (s, 6H), 2.99-2.94 (m, 2H), 2.92-2.76 (m, 2H), 1.65-1.49 ( 
m, 4H), 1.43 (s, 9H). 
MS (ESI+) 526 (M + +l, 50%). 



#%#|4 4 

text-^^JV ( (3R) -1- {4- (2-^ a u -5-7/U?jr n v 5 /^) -1- [ ( v 5 * *3~jVT ^ 7 ) * 
CI. 



MeO 




N -N \— { 



NHBoc 



V« kikji NHBoc 
S0 2 NMe 2 



S0 2 NMe2 
MS (ESI+) 544 (M + +l, 44%). 



###ij4 5 

tert-^/V- ((3R)-l-{4-(2-^ vz V'<>'i?/U)-3-(i?* h*f* ^;V)-l-{ (i?* 



WO 2005/021550 
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MeO 





NHBoc S0 2 NMe 2 NHBoc 

tert-^f-^ {(3R)-l-[4-(2-^ OP^y^^^v 5 ^ h * ^/^-lH-tf 7 ^ 
- /U-5-4 ?V\ \fs< U *f ^-3--f M # /U/< ( 18. 6 g) (DN, N- v> ^ ^yUtt/UA T 

5; K (160 ml) ^f^K^T b V ^JVT %l/ (5. 5 ml) % tert-^ b V V 

A (13.4 g) ^fi.*-C#MLTlB#^#bfc 0 ^/«&St>*7k^U N, 

N-^f^^r^/^aD K (6.73 ml) Sr*Bx. x 2 R^Jf #Lfc e 
^7K (500 ml) SrJPx., ijsSfezc^yi, (300 ml) T? 2 Ettffl U l^fc^fc^me^ 

m^^=3/D T?»»iu mmvik-sva (10.2 g ) &#f£ 0 

1 H NMR (400 MHz, CDC1 3 ) 5 ppm 7. 38-7. 36 (m, 1H), 7.18-7.12 (m, 2H), 6.98- 
6.96 (m, 1H), 5.89 (s, 1H), 4.67-4.65 (m, 1H), 4.27-4.07 (m, 2H), 3.71-3.7 
0 (m, 1H) , 3. 37 (s, 6H) , 3. 04 (s, 6H) , 3. 05-3. 01 (m, 3H) , 2. 69-2. 64 (m, 1H 
), 1.53-1.52 (m, 2H), 1.44 (s, 9H), 1.39-1.37 (m, 2H). 
MS (ESI+) 572 (M + +l, 31%). 



###1J 4 6 

t ext-^^/U ( (3R) -1- {4- (2- ? P n -5- 7 fV^r a ^ ^ -3- ( i? * h ^vl") ~ 

l- [ ( S? * f/i'T 5/)^ ;vi£~;v]-m- 1° y V/v-s-^ M y v> V-3--T /u) # /w^ 

ci. 

OMe 



MeO 




NHBoc 




NHBoc 



SO z NMe 2 

lMO^^(4.6 g)&^/&Lfc 0 
*H NMR (400 MHz, CDC1 3 ) 5 ppm 7. 37-7. 30 (m, 1H), 6.90-6.82 (m, 1H), 6.78- 

6.69 (m, 1H), 5.89 (s, 1H), 4.14 (d, J = 18Hz, 1H), 4.06 (d, J = 18Hz, 1H) 

, 3.77-3.68 (m, 1H), 3.37 (s, 3H), 3.36 (s, 3H), 3.05 (s, 3H), 2.99-2.86 ( 
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m, 2H), 2.82 (s, 3H), 2.80-2.70 (ra, 1H), 1.64-1.36 (m, 5H), 1.43 (s, 9H) . 
MS (ESI+) 590 Or+l, 67%). 

#%0»J4 7 

5 tert-y^VW {(3R)-l-[4-(2-^Dd^<^^)-3-7j>^^/V'-l-(^ Y^i/t^M-l 
H- b? 7 S — )V\ y ^-3--T /V} # — h M.&%0 




\ 

tert-^/l^ {(3R)-l-[4-(2-^nn-<>'^)-3-(^^ h^S^^vVO-lH-tf^y 
10 — yU-5— f P i?^-3->f 7W#/W^ — b (15. 00 g) <£>N, N-v 5 ^ ?-/VleVVJ* 

KSSSR (60 ml) £r0 t CKl?fr*PLT55% tK*^ h JJ *A (1.69 g) ^iX3 

**f,V**?-)VxL.~- T/V (3.27 g) ^P^T4B#r H m Sfi}C#fiUt 1 0^I#t 
7c„ K^^i'TK (500 ml) SrAPX., mk^^ (500 ml) -eHJ^ffl L7c 0 W^S 

4-^^-=¥-^^ (50 ml) > 7K (50 ml) RT$m%k (150 ml) ©SMf^i: U 50°C. 

6 ^mijwmmw ltc 0 o°c^^ tx^m-r v ^mm&MzLxmWi&pmz. u 

Tg^^9Vl- (300 ml) -C 2 Ultt W L;fc 0 ^® £^7KM^ h y ^ U 

20 .(^^fy/il|xf/W=4/l~l/l)«UT, mm<Dit^ (8.62 g) £f$dtfe 
Mffci: LT#7t 0 

1 H NMR (300 MHz, CDC1 3 ) 8 ppm 9. 83 (s, 1H), 7.41-7.35 (m, 1H) , 7.20-7.17 
(m, 2H), 7.03-7.00 (m, 1H), 5.65 (s, 2H), 4.82-4.80 (m, 1H), 4.26-4.18 ( 
m, 2H), 3.77-3.75 (m, 1H), 3.36 (s, 3H), 3.20-3.17 (m, 1H), 2.93-2.84 (m, 
25 3H), 1.64-1.47 (m, 4H), 1.43 (s, 9H). 
MS (ESI+) 463 (M + +l, 70%). 
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4 8 

tert-^/l^ {(3R)-l-[4-(2-^ n D-<y^)-3-(^^ b ;V) -m-M° ? V- 



tert-^vl" { (3R)-l-[2-(2-^ n v<l/*?;V)-l, 4-vM b ^r^-l-(^ f-A^-*)- 
3-** y ~? b -l-cn ^- W >V\ fc 0 ^ y 5? M 3) — f (8. 87 g) <7>N, N- 

^^f;i/*;v^7 5 K (90 ml) W0\^ K^flTKfMfe (6.91 ml) ItM^ 10 
10 0°C-t?2B#r^#bfc o J^?fcS:SW&U 7K (500 ml) Srfllx.Bfcg^^vl' (300 ml 

^twyy^-y 4— (^^f-w@^^^=i/D tfiu mm<Dit&yo a 

40 g) %#7c 0 

l H NMR (400 MHz, CDC1 3 ) 6 ppm 9. 90 (bs, 1H), 7.38-7.36 (m, 1H), 7.18-7.13 
15 (m, 2H), 7.05-7.03 (m, 1H), 5.33 (s, 1H), 4.92-4.90 (m, 1H), 3.92 (s, 2H) 

, 3.77-3.75 (m, 1H), 3.28 (s, 3H), 3.26 (s, 3H), 3.12-3.10 (m, 1H), 3.00-2 
.97 (m, 2H), 2.78-2.76 (m, 1H), 1.58-1.49 (m, 4H), 1.43 (s, 9H). 
MS (ESI+) 465 (M + +l, 56%). 

20 4 9 

tert-^vW(3R)-l-[4-(2-^ n n-5-7;^n^y^)-3-(^^ h^r^s 1 9vl")-l 



BocHN 




CH(OMe)2- 



MeO 





F 




CI 



CI 



F 



.OMe 



MeO 



BocHN 



n OMe 
S 



NHBoc 
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###14 8 tmm<o^mx\ mm<»\\&m&L g)&-ai&uto 

l H NMR (400 MHz, CDC1 3 ) 5 ppra 7. 35-7. 29 (m, 1H), 6.88-6.78 (m, 1H), 6.76- 
6. 73 (m, 1H), 5.34 (s, 1H), 3.88 (s, 2H), 3.80-3.74 (m, 1H), 3.26 (s, 3H), 
3.24 (s, 3H), 2.98-2.80 (m, 3H), 1.70-1.46 (m, 5H), 1.42 (s, 9H). 
5 MS (ESI+) 483 (M + +l, 47%). 

###!j 5 0 

tert-^/l- {(3R)-l-[2-(2-^ a P^y^)-4,4-v>^ h ^/^^")-3- 



^ (30.4 g) (D^i/ls^s (220 ml) (R) -tert-3-^/l^ t:"^ U 

/w^^-h (2i.o g) ^Bx., Ammtmmffivtio &&&&&& ^v*?^ 

(8. 87 g) «:#fc 0 

*H NMR (400 MHz, CDC1 3 ) 5 ppra 7. 36-7. 34 (m, 1H), 7.17-7.06 (m, 2H), 4.62- 
4.59 (m, 1H), 4.58 (s, 1H), 4.10-4.08 (m, 2H), 3.70-3.63 (m, 2H), 3.33-3.3 
0 (m, 1H), 3.29 (s, 3H), 3.26 (s, 3H), 3.09-3.07 (m, 1H), 2.84-2.79 (m, 2H 
20 ), 2.30 (s, 3H), 2.04-1.99 (m, 1H), 1.85-1.81 (m, 1H), 1.64-1.61 (m, 2H), 
1.48 (s, 9H). 

MS (ESI+) 499 (M + +l, 100%). 
##$J5 1 

25 tert-y^"/l^{(3R)-l-[(lZ)-2-(2-^ n n-5-!7/l^P^^i^)-4, 4-vM h^>-l- 



10 
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##M5 o tmm(ojj$xx\ mm<D4k&yo(is.2 g)*&f$.^tc 0 

MS (ESI+) 517 (M*+l, 100%). 



5 #=*MW 5 2 

3-(2-^ n V<l/*?M-l, h 4- If ^ J-A^f-Hr) ~? 

6r~\r— 6o6r 

I I 

#!) r>Atf* (MJ^^^J)^) T ^ (b/Vxy, l 5%, 350 ml) \Z 

10 % -78°C-CX h ^ t KP77^ (210 ml) N -^rlM T-AsfcXtivUT 5 K (39.1 g 
) SrJO^ -78°C-t?40^m#bfc o 4-(2^aP7x^)-l,l-^ 
^-2-^"^ (50.5 g) h7tKo77^ (50 ml) &50#»>&t$®T Lfc -78 

°c-e2o^»b, -mtmm (ie.6 g ) ^nx.fe 0 s^^8o^^^itTo°c^ 

15 ( b V **f-jV*/V >V) T%VmW (b>^>\ 15% 350 ml) 3:30#|ffl3WrSI 

TLfc -78°CT*30£ffQ9i#U 3«7>fb^^ (28.5 ml) ^nx.7c 0 RjSSsSrlOO 

#i?g/WT^£T*#Mu ^aa-c3o^Riit# bfco tester ^^a*^ 

(200 ml) SriU^ fb7t Kn7 5^«EEg*Ufc 0 tK (500 ml) ft 
gg^fvV (500 ml) -C2®fftfflU ^^fc#*M^I*ffi»»Ufc. #£>ttfciam 
20 ^rv-y ^Vl^^A^n-T- h^?:7-f — (^^1^>'/ft^^=8/l) U 

mm<Dit-&m (36. 6 g ) &#/c 0 

l H NMR (400 MHz, CDC1 3 ) 6 ppm 7. 34-7. 32 (m, 1H), 7.19-7.14 (m, 3H), 5.00 
(s, 1H), 4.11 (s, 2H), 3.24 (s, 6H), 2.35 (s, 3H), 2.34 (s, 3H). 
MS (ESI+) 347 (M*+l, 5%). 

25 
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2 14 

x 

5 3 

3- (2-^ n P-5-:7/M-a-'OvW-l, 1-v^ h =^-4, ^-ASf-Hr) 37* h-3- 
a o 

lls^ OMe 

52i: |BI««>^feTf, *m<Oft&m 04. 3 g) bfc 
X H NMR (400 MHz, CDC1 3 ) 5 ppra 7. 30-7. 26 (ra, 1H), 7.01-6.95 (m, 1H), 6.89- 

6.83(ra, 1H), 5.10 (s, 1H), 4.05 (s, 2H), 3.29 (s, 6H), 2.37 (s, 3H), 2.35 

(s, 3H). 

MS (ESI+) 365 Gf+1, 11%). 
5 4 

4- (2-^ n a 7x^)-l, l-i?/> Y ^-2-^->- 



a, 



CI 

^\ ..OMe 

.OMe 




OMe 



OMe 

15 ^A^yyntf/I/T? (^^V, 2.0 M x 200 ml) -78 , CT'^' 

h7tKP77^ (200 ml) &UQx.^ N-(2,2-v^ Ut^)^ 
^a^def-VT^^ (72.4 g) Ofh7tKn77y (360 ml) &30#|?^tf-?i§T 
Lfc 0 -78 < C-ClNFra»*^bs 2-^Pn^^P5K (82.2 g) &20ftfflfrtf 

iSTbfco raiS»%3ii#iw*»rt-caEai*-e#iabfe. K^^o 0 c^-e^*PU 3N- 

20 :&& (290 ml) ^Px.#b<if#bfc 0 RjE&JRfcl 5 %&gbb V V J*frt&m&tJa Z.X 
pH8fcS83£U fb7tKP77^«r»£ES*Lfco Sl**^ (500 ml) T?2 

vf^77^ (^^-^WBffll^^=10/l) -CfiWKU mm<Dfc&'%) (62.4 g 
) &#fc 0 

25 1 H NMR (400 MHz, CDC1 3 ) 5 ppm 7. 34-7. 32 (m, 1H), 7.26-7.24 (m, 1H), 7.17- 
7.14 (m, 2H), 4.47 (s, 1H), 3.39 (s, 6H), 3.03-2.98 (m, 2H), 2.93-2.89 (m, 
2H). 
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5 5 



4-(2-7~ a n-5-7;Vtn7i=/V)-l, b l/-2-3r> 



a Me 
N ^Y°M e { 



OMe 




F 



###J 54i [^^<D^T% ^M<D it&W (38 g) bfc 0 

1 H NMR (400 MHz, CDC1 3 ) 5 ppra 7. 32-7. 25 (m, 1H), 7.01-6.97 (m, 1H), 6.89- 
6.80(m, 1H), 4.47 (s, 1H), 3.58 (s, 6H), 3.01-2.96 (m, 2H), 2.93-2.87 (m, 
2H). 

MS (ESI+) 261 (M++1, 19%). 
5 6 

N-(2, 2-v>t< b ^^-1-^ =?-jV=c=?- V^^is? n^df-f-^T 5 ^ 



bf/Hf^T/^t K '^fm^^ (28.0 g) <Di?#xin*#>' (237 ml 
) WflRtt^Zr*-^—^-—-?* (4 A, 28 g) xn*<3**/fVT % ^ (35.2 

ml) ^P^l, ifit- Bfe^Lfc b^iiU AteM-TS^i: 

(aoT, ^JBC9^^KD&^^ (48.4 g) £#fc 0 ■ 

X H NMR (400 MHz, CDC1 3 ) 8 ppm 4. 43 (s, 1H), 3.39 (s, 6H), 3.38-3.32 (m, 1 
H), 1.83 (s, 3H), 1.81-1.77 (m, 2H), 1.7.-1.60 (m, 4H), 1.47-1.45 (m, 2H) 
1.42-1.28 (ra, 2H). 

5 7 

tert-zff-^ 4- [4- "7^-2— f y-W;W3-({[l-i?x b drS^ ^/U]-2-^ b 
t^yxf ;w}7$ y}*/ufew)-i-(^ b^^^^/U)-lH-t°7y— /W-5— r/w] tr 
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MeO 




NBoc 



EtO 




NBoc 



o> 

\ 



folfc Lfctert-y^V- 4- [3- ( i? * b -4->f * K-1-(p« b -1H- tf 

7)/- /I/-5- f/V] ^^^^-l-^/^^rv'W b (400 mg) <£>vM ^vl^/l^T 
5 K (5 ml) f&WttZ. 1 -^^/W3- (3-v>^ 'f'JVT ^J-fv. \i°jV)D;Vi£^^ 5- YWk 
% (586 mg) „ 1-t Yv^^l/y b V T 71— 7R» (413 rag) N RVif 

b (627 mg) ^Ox., ^MT?^^Ufc 0 

y/^if/l,=2/l~l/l)tlt|}U, mm&it&W (360 mg) £r#fc 0 

1 H NMR (400 MHz, CDC1 3 ) 5 ppm 5. 58-5. 48 (m, 2H), 5.06-5.03 (m, 1H), 4.87- 

4.86 (m, 1H), 4.25-4.23 (m, 2H), 3.82-3.74 (m, 2H), 3.68-3.60 (m, 2H), 3.5 

6-3.53 (m, 4H), 3.45-3.33 (m, 2H), 3.38 (s, 3H), 3.15-3.12 (m, 4H), 1.78 ( 

s, 3H), 1.48 (s, 9H), 1.27-1.16 (m, 9H). 

MS (ESI+) 580 Or+1, 100%). 

5 8 

tert-^^W 4-[4-^-2-^^-W/^-3-(v ? ^ h*f* f-Ad-l-i* b^v^^/V- 
) -1H- 1° 7 V—JV-S-J ,v\ fc"^ 7 v 5 ^-1-^7 /I'Jj? $r 1/ b 




tert-y^4-[3-(i^^ ^)-4-H— K~l-(^ b ^)-lH-lf y V 

— /W5-- fAO ^yv'V-l-A/^^^V- b (2.50 g) ©xb7kKn77>- (5 
0 ml) mWL* -40°C^^*PUT N 2N V y°u tV^^i^ ^ n y-f K (x b 
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7tKo77 (25 ml) ZffiT U -40°CT 1 BfTO^ Lfc„ 1 M(D iXT ^ 

^#0 (I) -yf^^ny^Wf^tKn^yyii (66 ml) 

^n^L, -20t:j^TT'30^^bfCo (13.3 g) IrlTU "20 

y # 7^^vh^77^ (^3^W@»^/k=2/l) -chhk U 3tM<73 

(1. 18 g) £#fc c 

l H NMR (400 MHz, CDC1 3 ) 8 ppm 5. 55 (s, 1H), 5.34 (s, 2H), 3.55-3.52 (m, 4 
H), 3.38 (s, 6H), 3.37-3.36 (m, 2H), 3.34 (s, 3H), 3.33-3.10 (ro, 4H), 1.7 
6-1.74 (m, 3H), 1.47 (s. 9H). 
MS (ESI+) 423 (M*+l, 100%). 

5 9 

tert-:/^ {(3R)-l-[3-(v 5 ^ b * 5vV-)-4-3 — K-l-(* Y * ^A0-1H- 
fcT 7 y—/\y-5-4 M t°-< y v 5 ^-3-^ /V} # /W<? — |> 



OMe 




tert-y^/P {(3R)-l-[3-(^ h^rxX^ ^vl/)-4-3 — K-lH-t°7 JV-S-j ;V\ 
\l°^<]) v^-3-^ f — h (4.66 g) <?}N,N-^;*^Vl'7jvW>>T 5: K (20 ml 

) SSSR^0 < CT55fcK*fl2^ h y (500.0 rog) Srflllx. 2 OSMtttLfc^ ^ n * 

* s 5-J\'* s f')Vzx.~- s r?\' (885. 6 mg) %M7L^ 0°CT2B#^^#L> $b(-^MT2 
^r^#L7t 0 KJES«9Rtcio?HKgbicSI^ U #AzM88R (200 ml) ^a#J 

^mSt=c^/U (200 ml) -C2HlttWU JtttWiSr^^-CTK (200 ml) N &V^g& 
(200 ml) T»flBj£U ^NcflBK-r^V^ A"Cft«U «JBE*RS 
Lfc 0 #b*L7cgs*£&, ^y^W7A^n-7h^77^(^tWWxf 

lo/l-l/l) T'tlSt 5 ^ i: t J; o mm<D4k&® (3.39 g) £#fc 0 
X H NMR (300 MHz, CDC1 3 ) 6 ppm 5. 41 (s, 2H), 5.37 (s, 1H), 5.28 (bs, 1H), 
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3.90-3.84 (m, 1H), 3.42 (s, 6H), 3.38 (s, 3H), 3.25-2.95 (m, 4H), 1.93-1.5 
8 (m, 4H), 1.45 (s, 9H). 
MS (ESI+) 511 (M + +l, 100%). 



6 0 

tert-^/l^ 4-[3-(^ h*^* ^)-4r3— K-l-M h ^)-lH-bT9 ^ 



OMe 




\ 



##03 59i 1^#<7)^T% mm<Dit^ (3. 44 g) Lfc. 

1 H NMR (300 MHz, CDC1 3 ) 5 ppm 5. 41 (s, 2H), 5.37 (s, 1H), 3.56 (t, J = 5. 

1Hz, 4H), 3.43 (s, 6H), 3.38 (s, 3H), 3.16 (t, J = 5.1Hz, 4H), 1.47 (s, 9H 
). 

MS (ESI+) 497 Qt+l, 100%). 



##0H6 1 

tert-:/<?Vl' {(3R)-l-[3-(v^ h^^^^/^)-4-3— K-lH-fc°7)/— /V-5-- T/W] tf 



OMe 



OMe 



MeO 




MeO 




NHBoc 



H "NHBoc H 

tert-^/U {(3R)-l-[3-(v^ h*ris* ^)-lH-fc°7 f/V] v» 

^-3— f h (4.40 g) ©^cid*;1/A (50 ml) $g$£te*izk^ab& U 

?A (2.00 g) *3«fcTJ«3l>m (3.40 g) mBTF3mWiffi.Wl'ft 0 BCJtmWL 

\zwmffim&m*y ^^mm (200 mi) ^mm*?***^-** (200 mi 

It^ittioT, (6.44 g ) &#fco 

*H NMR (300 MHz, CDC1 3 ) 5 ppm 5. 39 (s, 1H), 5.20 (bs, 1H), 3.90-3.84 (m, 
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1H), 3.31 (s, 6H), 3.25-2.95 (ra, 4H), 1.85-1.55 (m, 4H), 1.43 (s, 9H) . 
MS (ESI+) 467 (M + +l, 100%). 



6 2 

tert-T/^A- 4-[3-(i^ * ^/W)-4-3— K-lH-fcT7 i/— /W5--f >V~\ if^<9 & 




H H 

##M6 i tmm<D^m-Q. (10.14 g)&&j$,vtc 0 

l H NMR (300 MHz, CDC1 3 ) 5 ppm 5.42 (s, 1H), 3.57 (t, J = 5.1Hz, 4H), 3.34 

(s, 6H), 3.17 (t, J= 5.1Hz, 4H), 1.48 (s, 9H). 
MS (ESI+) 453 (M + +l, 100%). 



m^m 6 3 

tert-^/U {(3R)-l-[3-(v^ h *ci/* ?vW)-lH-fc°7 ( lV\ fc 9 ^ V v 5 ^- 




l, l-i^pi V ^ix-4, 4- if ^ (;* s f-;v^-Hr)-z--^ : T^-l-^ (25. o g) ©cc* y — 

^ (300 ml) ^^(R)-tert-3-^^t°^!; ^^-3— T/^/W^y— b (24.0 g) 

imm (12.0 g ) <£>^*/— ^ (50 mi) mm*-)®*-, mmmy 4B#ram#ufc 

o SJ^^^BE^b, #fe;ftfc^£^nn7jvW>. (500 ml) fc#3R?&fl¥U 

mm** (500 mi) t^^-u $stm»?-m) !>At^iu ^hmsl 

fc„ ^bfrfcM^ontfvW* (500 ml) ^jlBitiPWT^L^ — 

(250 ml) &M^xo°ct-^mvte&tbimmmwi<. ffimLtz.®fc*mm-tz> 

ritaoT, ^cH^Mb^ (9.52 g) <£r#fc 0 

l H NMR (300 MHz, CDC1 3 ) 6 ppm 5. 71 (s, 1H), 5.47 (s, 1H), 4.85 (bs, 1H), 
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3.85-3.70 (m, 1H), 3.31 (s, 6H), 3.25-2.95 (m, 4H) , 1.85-1.50 (m, 4H), 1.4 
2 (s, 9H). 

MS (ESI+) 341 (M + +l, 100%). 
#3%#iJ 6 4 

tert-^/l' 4-[3-(vM h =f-;V)-m- \fy V— M 9 S^-\-ilfls 

O OMe 



##^!i6 3 tmm<D^m^\ ^jao^%d6.io g^^ufc. 

l H NMR (300 MHz, CDC1 3 ) 5 ppm 5.74 (s, 1H), 5.50 (s, 1H), 3.55 (t, J = 5. 
1Hz, 4H), 3.33 (s, 6H), 3.16 (t, J = 5.1Hz, 4H), 1.48 (s, 9H). 
MS (ESI+) 327 (M + +l, 100%). 

&nm 6 5 



55%^mit-rhV ?A (9.60 g). ©S^^vUfc/l^T^ K (250 ml) «$^0°C 
T-^b^m (7.61 g) £1 0^«#bfcms 1,1-^ 

-trhi/ (11.8 g) ©N.N-v'^f^^T^ K (50 ml) WBL* 3 0 &t>*YtXUajL 

> 7Km^u#tab^/ei^2B#ra^bfc 0 seM^fb7t Ko7 7y (200 

ml) ^U^L0°C^-eM bfc^, 3 — ? 1/ (35. 5 g) <DT b7tKD77^ (5 

omi) mm%3 oftfattxM*-, *rmti£t«L^^f, iB#r^#ufc 

o ^^^10%W7Km^y !7i*7M« (500 ml) ^D^L> W^Sr®^^^ 
(500 ml) Tr2lHttfctSb, ^"OT^-^^TTk (500 ml) , ^V>T?ISfP^7K (50 

0 ml) -e^U i«tMJ!)^T«U »iIit5:il:J:o 

t> mm<Dit&m (25.0 g ) £#fc 0 




H 



O 
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l H NMR (300 MHz, CDC1 3 ) 5 ppm 6. 34 (s, 1H), 4.53 (s, 1H), 3.. 38 (s, 6H), 2 
.46 (s, 6H). 

###!J 6 6 



t^As 2-(t Kndf-W 5 ;)-Z-*3rV~79*~- V (3.00 g) <D*?y— JV (15 

mi) %m\zio%'<9i?VM>m&&k&fc (5o%^tk^s o.6o g) fc*±mow^; 
<-jv (15 mi) wmtm^ %&<Dfcmmm^&mT2mmnwistc&, ^mm 

<Dft&fy (3.46 g) £r#;fc 0 

*H NMR (300 MHz, DMS0-d 6 ) 8 ppm 8. 90 (bs, 3H), 5.31 (s, 1H), 3.81 (s, 3H) 
, 2.38 (s, 3H). 

15 ###J 6 7 

2-(t ko^w ^ /)-3-tf-<*-y b 
o o o o 



T-fehiHft^^ (25.0 g) Oj^H (100 ml) WWiKftMl2 0 CSXT 
20 lEffiK-^MJ^A (16.3 g) (Dfcmm (30 ml) & 1 mfflfrtfXtiaz., IC^iB. 

&^&m.v*&bmmwvit 0 BLmmm&fc uooo mi) ^mju 
e>^sft**^-hy ^^4r58?a^jt*5*-cin^ ^mm^mk^A- (500 mi) 1? 
2iniau mmm^^xm^m-^^^^^ ^xn,mv. mizmm 
tsrtiaot, mm<D4t&m (20.3 g ) 

25 *H NMR (300 MHz, CDC1 3 ) 5 ppm 10.00 (bs, 1H), 3.91 (s, 3H), 2.42 (s, 3H). 





6 8 
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rc=fvu 2- { (3R) -3- [ (tert-^ b ^ v'* jUtf—A?) 7^7] fcf^ JJ M -3- (2- 

^ p o-B-7/l/*o^y??/l/)-4-t^y-4, 5-5? I: Kp t'^y p [1, 5-a] If 7 v^-6- 




SO z NMe 2 



a^/u N-({5-{(3R)-3-[(tert-^ h*i/*;Hj?^)7 5 / fcV<!J 5?^-W/^]- 

4- (2-^ p n-5-7;^P^y> 5 ^)-l-[(v 5 ^f^7^ 7 ) ^/Vt}n^/U]-1H- 
/W3->f /H tf/l^—Zl'} -3-^ b ^-v^-O-^-^/l^i? D b (1. 50 g) <Dl, 

f"^ (20 ml) SSfctoJc (20 ml) N 4mSt/l t 4r^^>^&m (40 ml) &JR*. % 
50°Ct?2B#r H m#bfc o OttJ^U l,4-^^f->- (30 ml) „ tK (20 ml) N 

bP* A (30 g) SrflP&fCo ifit#at, ^-tert-^A-v 5 *-^ 
-b (1.61 g) &flR£— BfeJg#L;fc 0 l,4-^^^Sr«ffg*U * (100 ml) 
^iP^L N ftH**?7l' (100 ml) T*2|HtttHU ^fc>^fc^r^SrMff^*ibfc„ # 

T»*iu mm<Dik&yt> (630 mg ) &#fc 0 

MS (ESI+) 448 (M + +l, 30%). 
6 9 

2-{(3R)-3-[(tert-^ h^-fXArt—A^T 5 /] If'*!) 5?y-H/l/}-3-(2-^ p n- 

5- 7/^n^<^v>/V)-4-^-^y-4, 5-S?fc Kn tfyVu [l, 5-a] tf 7i^^-6-*/^ 




o^/P 2- { (3R) -3- [ (tert-y b f# Art —A?) T ^ J ] tT-< P 5?^- W -3- ( 
2-^ p P-5-:7/l^p^:/i^)-4-;*-=¥y-4, 5-i^t Kp k°7 v /o [1, 5-a] fc° 7 5^- 
6-# Aotf^VW- b (630 mg), J— /KlOmlh 1 NtK^Ij^" b V VJ*fcWk(10 

mi)<D^^80 o c-eiB#r^^bfd o Mfs mntiLikT^-VJxfrffifc&m^x 
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«tby>AXm ^ii^^»-T6wi:T% <£<fc-£^J (580 mg)£r#fc 

o 

MS (ESI+) 520 (ftf+1, 33%). 
03*M 7 0 

^^VW 2-{(3R)-3-[(tert-^h^V^^#^/k)T^/]t°^y v ? ^-W/W-3-(2- 
^ n a^O-^^-^^-^y-^S-^t Kb t^yn [l, 5-a] f^^^-e-^/^^ri/ 




S02NMe 2 



N-({5-{(3R)-3-[(tert-^ h=3r^/^^/U)T 5 / t°-<3J 
4-(2-^ d P^y^l/)-l-[(i;^W? /)^.^7jN^/^]-lH-t°^y-/W3— f/H 
#/^7}?=/Ix}-3-;c h^v--0-^^/^-feiJ h (2.69 g) (Dl,4:-i?3-3rD-^ (20 ml 
) ^^7K (20 ml) N 4Nmm/l, 4-^^ (40 ml) S^P^U 50°C-e2B# 
F^^Lfc 0°C(«t, 1,4-S^M^ (30 ml) N tK (20 ml) s ^tK«^ 
MJ^A (30 g) ^m^fc 0 mU^UV, it-tert-^/U-itjj—tf^—h (1.61 
g) ^H^L— ^jt#b/c 0 1,4-^^^^^^U 7K (100 ml) ^BX., g£ 
(100 ml) -e2H]3*mU ^^fc^jS^ffi^Ufc D #btbfcM 
Srixy^yV^^A^n^ h^^^^- (^^W^^^=2/l) TitiSlU 

mm<Dit^m (i. 03 g) ^#fd c 

X H NMR (400 MHz, CDC1 3 ) 5 ppm 8. 47 (bs, 1H), 8.06 (s, 1H), 7.40-7.3 (m, 1 
H), 7.18-7.13 (m, 2H), 6.98-6.96 (m, 1H), 4.65-4.37 (m, 5H), 3.73-3.71 (m, 
1H), 3.27-3.24 (m, 1H), 3.06-3.02 (m, 2H), 2.88-2.85 (m, 1H), 1.53-1.48 ( 
m, 4H), 1.44 (s, 9H), 1.40 (t, J = 7. 2Hz, 3H). 
MS (ESI+) 530 (M + +l, 52%). 

7 1 
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i^fvt' N-{[5-{(3R)-3-[(tert-^ h^iJA^z^A^T K /] fcT-^U v^-W A- 




5 

5-{ (3R)-3-[ (tert-^ h *c*/%jU?$—/U) TKS] V M-4-(2r# n 

D^^A-)-l-(^ b f /l/)-lH-tf 7y-/W3-*;V3j?y® fg&yn (500.0 m 
g) ©ff7t Kn77^ (10 ml) ^^fcN-^ ^/We/I^ y ^ (105.6 mg) &£Tf 
? a v)%m4 yzff-^ (142. 6 mg) ^r^JPx., -20°CT 3 0 ffflkW LfcgK 
10 3-^y^/^^— h (300.0 mg) #O^T'N-^ f^t/U* P V (1 

34. 5 mg) Sr^o < <9 U -20°C^ 6>M*"r?#><r lt#?BL Lfcfl* bl*^dt# bfc 
o S^^i-10%«7K*7J y I7^7k^ (50 ml) WttMb&BHfc^A' ( 

30 mi) *r?2iajswu ^PBiBSr-a-fc^ria^JBfcK (50 mi) -c&fc-u &S7k5» 

iJEIg«tfc 0 #e>ttfcB^Sr. v-y^y/^Ji 

15 ^ P -7b^77>f - (-.^t wnixf 1/1) -etits r i o t s mm<D 

ik&M (57. 5 rag) £r#fc c 
MS (ESI+) 650 (M + +l, 100%). 

###J 7 2 
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MeO 



o o o 



OMe 




o o o 

NH 2 HCI 



v^^/U 2-(t KndfW 5; /)-3-t^y^y^^^tx- h (1.26 g) <Z)^ * 
(5 ml) (50%^;» N 0.30 g) feitflOK 

m^z-a- (5 mi) mwt&Mx., ffij£<Dfcmmm^^m.T2t%mmw^tc& 
t, mm<Dik-&m (1.40 g ) 

X H NMR (300 MHz, DMS0-d 6 ) 5 ppm 9. 03 (bs, 3H), 5.46 (bs, 1H), 4.03 (d, J 
= 16.8Hz, 1H), 3.92 (d, J = 16. 8Hz, 1H), 3.77 (s, 3H), 3.64 (s, 3H). 

10 7 3 

e?^f/v 2-(t Fn^W ^ ;)-3-t^y^y^y^x- 1> 



v^^Vl- Z-tty^O* Vv^cc— b (1.74 g) (Dv^^no^^^ (5 ml) ^ 
?^^^l.-20 < C^T^*)^^P 3 ^nn MJ (1.20 g) #^-e3£« 

15 <<y-<^j-jv (i.4o g) ^px. n &*\zmjB.t.x»^B.vte&b 3mmmw^tio 
fommzmmTkm-r h v v^mm (50 mi) mm^mm^^ 00 mi 
) X2mmmu mmm^^xm^m-rhv *?j»xi&m^fc&m&mmistc 

4/1) Tit$H-3 - £ I- J; oT> ^M^^^i (1. 26 g) ^r#fc 0 
20 r H NMR (300 MHz, CDC1 3 ) 3 ppm 10.37 (bs, 1H), 3.92 (s, 3H), 3.84 (s, 2H), 
3.76 (s, 3H). 



tert-^jU {(3R)-l-[3-(2-^ n v^l/i?M-5-* 7-/U-4-$-*y-4, 5-S?fc K* tf 
25 J y n [1, 5-d] [1, 2, 4] h 0 7v ! y-2--l' AA fcv<y i^-3-^/W — h 




NOH 



###| 7 4 
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MS (ESI+) 473 (M + +l, 100%) . 

mmm 7 5 

tert-^/l" {(3R)-l-[3-(2-^ n v<l/*?/ls)-4-jr* y-5-(2-t=3f y-2-7i=^ 
^^)-4, 5-S?fc Kn t°7/D [1, 5-d] [1, 2, 4] h y fc^JJ v>^-3- 




mmn 2 tmm<D^mx\ mm<Dik<e?ma3i m^sr-a^ut. 

MS (ESI+) 577 (M + +l, 100%) . 



##M 7 6 

tert-^/l' { (3R) -1- [3- (2-^ n a ^V^) -5-Wy^/!i W /l^ ^/l") -4- 
y -4, Kn [1, 5-d] [1, 2, 4] h U TS^-2— f ;V\ fcV<y v^-3-^f 




#%m 2i:i^ao^T% mm<Dfc<a-voa22 m g )^^bfc 0 

MS (ESI+) 600 (M + +l, 100%) . 



7 7 

tert-^/U {(3R)-l-[3-(2-^ P n^.^^/U)-4-^-^ y-7-( h U y/M"n p< ^v^)- 
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4, 5-v 5 1 Kn t°y i/p [1, 5-d] [1, 2, 4] h V T v^-2— f /U] t°-< U S^-3-^ /W 

ci. 

o 




NHBoc 




NHBoc 



tert-^^ {(3R)-l-[4-(2-^ nn^y^)-3-(t K9 ^^/^-/^-lH-fc 0 
^7 >/■ — 71^-5--^' JV\ t°^<y v^-3— f/M#/W^ — h (80 mg) (OhV ~7;V$-X2^m. 

(0.5 ml) Rt/#y (2 ml) O^^140°Ct?l 6B#f»^#bfc 0 ^ 

«ffRSr^«afc?&*p U 10%&»;& y ^A*t8SSSrin^T«!l4SrpH10i: U * p p* 
)VJ* (50 ml) T'2|HlfSmLfc 0 W$£J1 £feM»?- h V V A«U 
3$C&^ra^®Lfc 0 #bttfcB^(70 mg)©ff7t Kn77^ (5 ml) (OfSWt 
fcgfrfafiWzk (5 ml) s ^-tert-zf^JU^—^—h (81 mg) SrflllfcT^iB.-e 
bfc 0 ff7tKP77 ^«T»BE«*gU 10%^^7 y !7 -McfcttSrin*. 
Ti^^A- (100 ml) T^tbbfco ^T«MI«r«l*fllfflt^-M? U ^>i§ 

^^=3/l)T^b-C. $I©fb^ (6 rag) £r#fc„ 

X H NMR (300MHz, CDC1 3 ) 6 ppm 9. 58 (bs, 1H), 7.43-7.39 (m, 1H), 7.20-7.17 
(m, 2H), 6.96-6.93 (m, 1H), 4.62-4.41 (m, 3H), 3.68-3.66 (m, 1H), 3.31- 
3.29 (m, 1H), 3.15-2.98 (m, 3H), 1.65-1.48 (m, 4H); 1.44 (s, 9H). 
MS (ESI+) 527 (M + +l, 55%). 



###J 7 8 

tert-y*^/^ {(3R)-l-[3-(2-^ p X2^l/i?/U)-4-3-^ y-5-(.2-$-*r V-2-y 
cc^)-7-( h y y;V*v * 5-^fc Kb t°y y*n [1, 5-d] [1, 2, 4] hVTi? 
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mnmi 2 kmmvjjmx^ mMvit&yo&i mg)^^ufc 0 

MS (ESI+) 645 Of+1, 13%) . 



##0IJ 7 9 

^^-/W-{[5-{(3R)-3-[(tert-^ Y*ci/Z) ;V?$~;V)T 51 /] t^JJ ^V-l— f /H~4- 



MeO^O 




NHBoc 




NHBoc 



0=%m5 7 tmm<Dxm-z\ m.m<o\^m (sio mg ) sr-a^ufc 

X H NMR (400 MHz, CDC1 3 ) 5 ppm 5. 58-5. 48 (m, 2H), 5.06-5.03 (m, 1H), 4.87- 
4.86 (m, 1H), 4.25-4.23 (m, 2H), 3.82-3.74 (m, 2H), 3.68-3.60 (m, 2H), 3.5 
6-3.53 (ra, 4H), 3.45-3.33 (m, 2H), 3.38 (s, 3H), 3.15-3.12 (ra, 4H), 1.78 ( 
s, 3H), 1.48 (s, 9H), 1.27-1.16 (ra, 9H) . 
MS (ESI+) 580 (M + +l, 100%). 



8 O 

1- { [5- { (3R) -3- [ (tert-y b >Vi£z=.)V) T % J ] V M -4- (2-^ 

vv^Z/it/U)-!-^ h^v-^^-^)-lH-t°^i/n-3— ( ;V]io;V-m^M^xi ]) is 



MeO 





) "NHBoc ) 



NHBoc 



* { [5- { (3R) -3- [ (tert-^ h 3r fV^/V) T 3; / ] fcT*< V 5? J'- W M - 
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i 

4-(2-^od^ i?M - 1- ( ^ b =3f y * =f-,V) -1H- 1° ^ y n jV\ # /nj? ~M ~7 n 

y h (430 mg) ©r b7tKP77> (3. 0 ml) 1 N-TK^k^ *• U >7 ^ 

imm. (i.o mi) Srin^s 5o , t;-C2i^rajft#ufco SftlCftjJU 5%MtK*^^ 
y£-Mc««£ (50 ml) &anjfc N ^xf/utiHiL, *«WI«r»tBE*fti-*-i: 
T\ (718 mg) *mco 

MS (ESI+) 576 (M + +l, 73%). 



8 1 

tert-^7V{(3R)-l-[3-[(3-T-fe^-7^t°n y #/Wl?=/l/|-4-(2-^ a 




l-{[5-{ (3R)-3-[ (tert-^ h ^ftf/l^-^) 7^7] y M~4-(2- 
? n n^O-v?/l/)-l-(p« h ^/V)-1H- 1^7^13-3-^/^] ^7 /W3^=/W 7" n y V 

(718 mg) ON, N-vM ^/V*;kA7 ^ K (5. 0 ml) 1 -^^/l-3-(3-^^ ^ 

/VT 5: / fcTAO #/l^vM 5: KUfctt (665 mg) , 1 -fc Ko^v'-iy)/ hD7 
/k— TkfP^/ (512 mg) % X.tKN, ^vH: KB^;l/7§>ilfflW[ (243 mg 

) MT?j^»#b^io RJi6»»fc*SrJD^.s |iixf;V"ettWL, 

^7 7^(^^fy/^xf-;U=2/l~l/2) "C^U 3iJ»(585 mg) M 
S (ESI+) 619 (M + +l, 100%). 

*4dt»©f h?t Ko77y(5.o mi)^^, tojiM8*u*:-fc!J ^^P7^f 

K (464 mg) £ ?vl^ ^ v- »7 A ^ p ^ K (4. 4 mol) Sr O X> X*M £ . 5 O °C t? — H# 
£&M**S y * 7A^Pvf^77-f-(^Pn ibjV&l* * / —^=10/1) 
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2 3 0 



1 H NMR (300 MHz, DMSO-d 6 ) 5 ppra 10. 74 (s, 1H) , 8. 23 (bs, 3H) , 7. 50-7. 35 ( 
m, 1H), 7.30-7.05 (m, 2H), 7.05-6.80 (m, 1H), 4.35 (s, 2H), 3.83 (s, 3H), 
3.80-3.60 (m, 1H), 3.20-2.90 (m, 2H), 2.75 (s, 3H), 2.65-2.40 (ra, 2H), 2.0 

0- 1.80 (m, 1H), 1.70-1.20 (m, 3H). 
MS (ESI+) 574 (M + +l, 100%). 

8 2 

1- tert-^/^2-^ ^VV(2S, 4S)-4-fc Kn^lfP V 2-v ? #;l^= 3 r->' 



L-t Ko^ayy(1.0 g)©^^/- MlO ml) ^^^^-^^(612 ml) 

mi) tm^mm^m-r h v <? atr^^d^ ^-tert-^^v 5 *-^*- v (2. 5 
g)^p^, mu.-v2tf?mmwistc 0 fii^iffMtt, ^c^^KDia^ 

^1(3.38 g)&#fc„ 

1 H NMR (400 MHz, CDC1 3 ) 5 ppm 5. 58-5. 48 (m, 2H), 5.06-5.03 (m, 1H), 4.87- 
4.86 (m, 1H), 4.25-4.23 (m, 2H), 3.82-3.74 (m, 2H), 3.68-3.60 (m, 2H), 3.5 
6-3.53 (m, 4H), 3.45-3.33 (m, 2H), 3.38 (s, 3H), 3.15-3.12 (m, 4H), 1.78 ( 
s, 3H), 1.48 (s, 9H), 1.27-1.16 (m, 9H). 
MS (ESI+) 580 (M + +l, 100%). 

8 3 

* (4S) -4- V JVOr n n ]) % — h 



l-tert-:/^/^-^ ^vK2S, 4S)-4-t Kn^t'D ]) it^-l, 2-i?# A'tf^SsU 
— h (2. Og) (DW uu*? ^^(5. 0 ml) \C^^;VT % ^WM= V V *7 Asity K 
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(1.4 ml)^-78°CT^Px., l$|fflJJl# Lfc. M^l-^fP^T^^^ 

= io/i)-?«MKU £J&#J (1.87 g)&#/c 0 

5 MS (ESI+) 248 (M + +l, 100%). 

it#b/c 0 Rj&mm&mzmmisT, mm^sm (552 rag)^#feo 

MS (ESI+) 148 (NT+1, 100%). 
10 ###| 8 4 

7< (4S) -1- { [5- { (3R) -3- [ (tert-y h ^ */*A<n£~M T % / ] fc?^ U v 5 >-W 
;W-4-:7/i^P-L-:/t2 y b 




15 ##0115 7i:lRl^O^-e N mm<0\K&m (810 mg) Sr^f&LfCo 

*H NMR (400 MHz, CDC1 3 ) 6 ppm 5. 58-5. 48 (m, 2H), 5.06-5.03 (ra, 1H), 4.87- 
4.86 (m, 1H), 4.25-4.23 (m, 2H), 3.82-3.74 (m, 2H); 3.68-3.60 (ra, 2H), 3.5 
6-3.53 (m, 4H), 3.45-3.33 (ra, 2H), 3.38 (s, 3H), 3.15-3.12 (ra, 4H), 1.78 ( 
s, 3H), 1.48 (s, 9H), 1.27-1.16 (m, 9H). 

20 MS (ESI+) 580 (M + +l, 100%). 

8 5 

(4S)-l-{[5-{(3R)-3-[(tert-^ h^^/^zi^)r ^ /] i^^-W/H-4- 
(2-^ P vOitM-l-i* h*ris* ?-/U)-lH-t°9y— JV-I-J /H-4- 
25 y/Usi-v-L-T'v V ^ 
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8 0 t mm<Djjfe^ mm<0\\&m (810 mg) £r-£j&bfc 0 
MS (ESI+) 580 (M*+l, 100%). 



##M 8 6 

tert-^yl^ { (3R)-l-[4-(2-^ u n^^v57V)-3-[((2S, 4S)-4-^/^n-2-{[^ b 
^^(^f/^T^l^^/H t°n y i^-W/u)#/i^=/K|-l-(^ b=^>^ 
^Vl")-lH-fc: 0 7 \f^<]) /W — b 




sit mm<Djjm-?^ (440 m g ) &#fc 0 

MS (ESI+) 637 (M + +l, 30%). 



8 7 

tert-^VW(3R)-l-[3-(^;* b^S^5vV-)-l-(p< Y*r*y**5-;V)-\-(2-*?-;V^< 
is i?M ~ 1H- -5--Y /H tf^ y 5? ^-3—1' /W /W^ ^ — b 




tert-:/^/M(3R)-l-[3-(i^ b =¥v^ fvl/)-4-[fc Ko^^(2-^f ^7x=/l/) 
— b (50 mg) ©i?^ n n ^ 0 ml) \ZL S b U :7/l^P@^(0. 1 ml) £ b V 
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f^=2/i)-c^iu mmcoit^m 01. 5 mg ) sr#^„ 

MS (ESI+) 487 (M + +l, 100%). 
8 8 

tert-y^{(3R)-l-[3-(^^ h^r^^f ;>)-4-[t Kn^V(2-^ Wx=/I/)^ 
5vW]-l-(;* b^v'^ f;W)-lH-fc 0 7yo-5-f^] tf-<y — 



H-t°7 5/— /U-5-y(/U] y i?^-3— T /W — h (2. 7g) h 7 t Kn7 7 

(40 ml) 2 M<D y 7° P If /W ^^^^7^ K (27 ml) &-20°C T^P X. 

> 30^#bfc„ 0»Co-h;v7;^tF(7.8 g)WU Sttt^jaL 
. 37 g) &#7c 0 

MS (ESI+) 505 (M + +l, 100%). 
#%#J 8 9 

N-{[5-{(3R)-3-[(tert-^ f^^^^jr 5 7 ] t'^V S^-W/U}- 
4-(2-^ n n^<^vW-l-(y. b a^y. ^A)-lH-lf 9 /-;W3-^ f A];t7/l^~A}- 
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5 7 t mm<Dj?mX\ mm<Dit&m (630 mg) ^r^Lfc 0 
*H NMR (400 MHz, CDC1 3 ) 8 ppm 7. 38-7. 28 (m, 2H), 7.25-7.18 (m, 2H) , 7.1 
7-7.11 (m, 1H), 7.08-7.05 (ra, 1H), 6.98-6.95 (m, 1H), 5.45 (d, J = 10. 6 Hz 
, 1H), 5.24 (d, J= 10.6 Hz, 1H), 4.97-4.92 (m, 1H), 4.87-4.82 (m, 1H), 4. 
18 (q, J = 7. 1 Hz, 2H), 4.07 (d, J = 13. 8 Hz, 1H), 4.05 (d, J = 13.8 Hz, 1 
H), 3.73-3.68 (m, 1H), 3.27 (s, 3H), 3.22-3.15 (ra , 1H), 3.08-3.01 (ra, 2H), 
2.93-2.84 (m, 2H), 2.73-2.65 (m, 1H), 1.60-1.48 (m, 4H), 1.43 (s, 9H), 1. 
24 (t J = 7. 1 Hz, 3H). 
MS (ESI+) 654 (M + +l, 100%). 

9 0 

N- { [5- { (3R) -3- [ (tert-^ b * is* jVi$=^;V) r5;]k^!)v? V-W M -4- (2- ? 



N-{[5-{(3R)-3-[(tert-y b drv'TJ/Wj^/t') T 5: J ] fc°-<]J v^-1— < >V 
}-4-(2-^ p n^<^v ? 7V)-l-(^ b^i^^^H-lH-fcr^y— ;W3-' i ?V]-fr )Vi$~;V 
}-L-7x^T7^^b (430 rag) ©f f7t Kp77> (20 ml) ^^^1N- 

Tkmit-r h v $j±7kmwi d.i mi) ^p^i N 5o°ct^ 3 m mmw 

s ^^^lN-^^^q^^fPL, 7K (120 ml) Kl^U (50 mlx2 

) -cttttjurtc til ^ItK«v^^ V AT^i ^ffia^bfc 
5 , N- { [5- { (3R) -3- [ (tert-y K=*r /Utf-SU) 7$;]tvyt?y- 
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W M -4- (2-? a n^V^/U)-l-(p« h dp- TvlO-lH-t^ V — ^-3-^f carbo 
nyl}-L-phenylalanine (718 mg) tf)N, N-vM ^Vl'Jft/WxT ^ K (30 ml) 
l-sf^3-(^W5;^B bTAOtf/Utfi^ ^ KttStift (387 mg) N 1- 
t Kn^^y/ hVT*S~- fr— TKfO^i (272 mg) % RtW, Kndp-> 
/^T S vi&M (197 mg) M-ei8B*WHt«sbfc. R^SiStt^lSBJAJft* 

(200 ml) »U HSk^/V' (60 mlx2) "CjfcWU #fc>-frfc«Sg£s ittlTKflK 

7A^nvb^77^ - K=3rt y/S^xf ;w=2/l) T'f I JWBO-fb^* (200 
mg)£r#fc 0 MS (ESI+) 669 (T+l, 38%). 



##0iJ 9 1 

2-{(3R)-3-[(tert-^ h^-i/^/U^^T 5: /] tV<9 v>V- W /W -3- (2- 
y a u^<^J/V)-S-(X--rz7f-;V^ ^/U)-4-^-^-y-4, Ka tf 7 ^ ^ [1, 5-a] 

fc° 7 v 5 V-6-^7 /V^df- v— J» 




^f-fV 2-{(3R)-3-[(tert-^>^v'7J/^=/V)T ^ / ] t'^U S?^-W/W~3-( 
2-^ a n*«l^/U)-4-;$-sSf- y-4, Kn [1, 5-a] t°y ^^-6-^7/^^ 

b (200 mg) (DN,N-i?^fMM7^ K (5.0 ml) h V $ 

J* (11.3 mg) % &%fcj3Dt7J* (156 mg) N l-(^nn^f;V)t7^y (0.0847 
ml) ^r^Px., ^m.X—mmWVtCo Rj&WLKfo (50 ml) &;to;L s gfcHM^l' (50 

ml) -C2EttffiU ^^fc*fiMI**l*«fcife^^v^AK:T*aWkU 

^31^=5/1) Ti*i£U %m<Di\&m (222 mg) £#fc 0 
MS (ESI+) 670 (M + +l, 100%). 



In vitro DPP-IV M^jWj^Sttft 
DPP-IV^^tpt hjfia.m *7yt>f^s'77 ta - (25mM Tris-HCl, 140mM NaCl, 
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10mM KC1, pH7.9) HlT*R LTH^fclg/B V1t (final lO^W o <D$k&. 

©»{b^ii^at^ ^m.Kx^o^^-hvtz.^ mm (ciycyi-L- 

Proline 4-Methyl-Coumaryl-7-Amide N ^f=f- W3uBf) Srl&^l^lOO/z £ 



mi 





t bDPPim*«stt 

IC 50 (nM) 
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p T/i^/i^ $ tit t> J;V^T U — /wS* fc tefi& $ fix t> J:v n T U — 

a 1 tA 2 momm&zu&mn^ -s&& (a 1 =a 2 ) (a 1 

—A 2 ) **u 

io a 1 tA 2 mvnm&zTPMMtK -mi&& (a 1 =a 2 > <d#£\ a 1 & 

iJS^tfcfi^c (r 2 ) -ea£*LS££:&u a>o x a 2 « % 5£c (r 4 ) xm 

a 1 £a 2 m<Dmm$3£xfiMM*K (a 1 — a 2 ) a 1 «u c ( 

R 2 ) (R 3 ) -CatSfrLSg&aEU A 2 » N 5£C (R 4 ) (R 5 ) XMiS 

15 flSSIrf U 

a 1 la z m<Dmm*s (a 1 =a 2 ) a 1 a* 

N 5£c (R 2 ) T-fe^i^ R 1 £R 2 tfs— flftefcoT. »g|-t-5S*^*5j;t5 

25 ;n N em£*vrt> iv^y-/^ em£;ftT i bJ:vNTy-/M-=3rv'S, 
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avct>j:vvry — ^^-^v*/u*=/ns % e^$^T i b«tv^7/^^s> g&£ 

R 3 (i> TKmil^ ^n^JK^ i/Tyl, g^$ttTt>^V>T/^^ ft 

g&£*i,-ct>«fcvv?*y — ;vs, «ife$ttTt>«fcv^y— ^^^/V3i?=^s. g 
y-/v***/m, m&zfrx-b&^TV-r/i^a-m, w&ztixhx^TV—^x 

;v7/v^;H, tftStit t> J; v^f n 7 U -^*/^=/wS, 1ttfe3*b-Ct>.J:v^ 
^foT'J ^t^^/it fc ttft $ lit t> <£ V ^7 >^)VH )Vi$^>vm&m. b ; 
R 4 *3.fctfR 5 te N ^a5£UT, TkMC^K ^n^^JDS^ ^771, g&£ 

fcj^r^/Ss mM^^xhX^rv—^m, m^^xhx^rv—/^^-^ 

b&^Ty—A'X/u7fr~/um > m&&tixi>&\ t ^TuTv—A'm, w&ztixh 

iV^fo7!) — /V-T/^/^ fi&£*LTt> iV^foT V —A'%A<&zzA'3siZ. 

*/i-m, wMZfrxh^ry—Asm, gm^ti/r^ £v^~/i^ m&zfox-b 
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y^t^^i, T/i^/i^ /npta'M, ^07^1, 7;W3df-vSt 

6. R 6 ^TIB5^ (J) -efc5. ft^3Sl~2 0V^-fn^— ^fclBf^-fk^fefcU 
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u -;v^-+>'»^ e>M«*n^>, »^ i ~ 1 3 o^fn^- m\z.tm,<Dik&m 
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